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PREFACE. 


Our  Editorial  labors  for  the  first  year  are  now  concluded,   and  it  is  with  some  grati- 
fication, that  we  complete  this,  the  first  volume  of 

THE  MAGAZINE   OF   SCIENCE    AND    SCHOOL   OF   ARTS. 

We  began  by  a  plain,  straightforward  statement  fsee  page  2J  of  our  object,  and 
our  intentions,  determined  to  act  up  to  them,  to  the  best  of  our  ability.  We  have  done 
so,  and  can  boldly  appeal  to  oui-  friends  and  constant  readers — whether  we  have  not 
exceeded  our  promises  ?  We  have  recorded  every  thing  new  and  valuable — we  have 
explained  numerous  most  important  Philosophical  Instruments — ^have  ourselves  written 
nearly  Two  Hundred  Original  papers,  explanatory  of  interesting  processes,  (some  of  which 
were  never  before  made  pubhc)  or  on  Scientific  Manipidation — have  answered  One  Hundred 
and  Seventy  Queries,  and  conducted,  we  trust  with  courtesy  and  attention,  an  extensive 
Correspondence ;  and  if  we  have  delayed  for  a  week  or  two,  at  any  time,  to  give  the 
information  sought  after,  it  has  been,  only  because  we  were  desirous  in  the  meantime, 
to  search  out  the  best  and  fullest  information — thus,  the  request  of  a  single  receipt  has 
often  produced  a  full  description — a  hint  has  suggested  an  interesting  process.  Hence 
have  arisen  the  papers  of  Gilding,  Lackering,  Bronzing,  MedalUng,  and  very  many  others  ; 
which,  we  flatter  ourselves,  are  useful  to  all  future  inquirers.  Had  this  plan  not  been 
adopted,  our  Magazine  would  have  been  "  a  thing  of  shreds  and  patches ;''  at  present, 
however  indi\'idual  patience  may  have  been  tried,  the  general  value  of  the  volume  has 
been  greatly  increased,  for  all  is  as  far  as  possible  for  us  to  have  made  it  fully  perfect, 
complete,  and  instructive. 

The  above  will  easUy  account  for  the  circumstance  that  so  many  scientific  subjects 
have  not  hitherto  been  explained — Galvanism,  Electro-Magnetic  Action,  Pneumatics, 
the  Lucemal  and  Oxy-hydrogen  Microscope,  Polarization  of  Light,  some  departments  of 
the  Fine  Arts,  particularly  the  difi"erent  styles  of  Engraving,  Lithography,  &c. — the 
subjects  of  Varnishing,  Assaying,  Botany,  Geology,  and  numerous  others.  Some  of 
these  have  been  long  prepared,  and  will  be  immediately  entered  into  in  the  second  volume. 


PREFACE. 

Science  indeed  offers  so  many  experiments,  affords  so  much  delight,   gives  rise  to  such 
new  and  unlooked  for  results,  and  contributes  in  so  great  a  degree  to  improvement   in    1 
the  arts  of  life,  locomotion,   and  commerce ;  besides  giv'ing  us  a  rational,   and  extensive 
knowledge  of  the  works  of  nature;  that  we  can  have  no  hesitation  in  promising  still  more 
valuable  matter  for  our  future  pages  than  that  which  has  gone  before. 

But  it  is  somewhat  irksome  to  record  our  own  endeavours  and  our  own  anxiety  ; 
nor  is  it  further  necessary.  The  constantly  and  steadily  increasing  sale  of  our  work,  i 
week  by  week,  and  month  by  month,  is  our  best  reward.  It  has  reached  a  degree  of 
extension,  not  only  above  our  most  sanguine  hopes,  but  which  at  first  we  believed 
impossible  for  any  such  a  periodical  to  have  done  :  which  gives  us  the  most  encouraging 
expectations  for  the  future — and  which  will  excite  us  onwards  in  our  useful  course 
with  renewed  vigor,  and  we  trust,  having  now  greater  experience,  with  renewed  and 
increasing  success. 

It  remains  for  us  now  only  to  return  our  thanks  to  our  very  numerous  Contributors, 
Subscribers,  and  Well-wishers,  and  this  we  do  sincerely  and  heartily, — begging  to  assure 
them,  that  if  we  have  not  at  all  times  followed  their  advice,  attended  to  their  requests,  and 
inserted  the  contributions  which  they  have  been  so  kind  as  to  send  us,  it  has  been 
because  of  circumstances,  which  we  could  not  fully  explain,  not  from  a  disregard  toward 
them ;  for  if  we  have  had  one  endeavour  more  than  another,  it  has  been  to  treat  all  with 
equal  respect  and  equal  attention. 
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THE    CAMERA    OBSCURA. 


This  instrument,  the  object  of  the  above  engrav- 
ing, and  present  description,  was  invented  by 
Friar  Bacon  more  than  500  years  ago.  It  is  of 
such  simple  construction  as  to  be  easily  understood, 
and  represents  the  objects  subjected  to  it  with  so 
unerring  a  fidelity,  and  in  all  their  vind  colors,  that 
it  has  always  been  a  favourite  amusement  to  view 
its  varied  and  animating  pictures.  The  following 
is  an  explanation  of  its  construction. 

The    engraving  represents  a    room,  into  which 
the  light    penetrates    only  though    the  top    at   c, 
Tlie    rays    of    light   a,    tinged    with    the    color  of 
the  objects  reflected,  pass  first  through  a  hole  in  the 
side  of  the  upper  part  of  the  instrument,  and  strike 
upon  the  looking-glass  or  reflector  b,  from  this  they 
are  cast  down  upon  the  double  convex  lens  c,  fixed 
ia  the  cross  partition  v   g — here    they  diverge    in 
proportion  to  the   focus  of  the  lens,  and  passing 
onwards,  are  at  last  met  by  the  white  table  below 
D  E,  where  the  original  objects  are  vividly  depicted. 
The  accuracy  of    proportion  and  truth  of  perspec- 
tive wUl,  however,  not  be  ensured  by  a  flat  table, 
as  will  be  evident  upon  considering,   that  on  a  flat 
surface  the  rays  of  light  passing  through  the  lens 
will  be  shortfT  in  the  centre  of   the  picture,   than 
those  that  reach  the  sides,  (as  is  seen  in  the  figure,) 
in  consequence,  the  representation  will  be  somewhat 
distorted,  and  also  more  brilliant  towards  the  centre 
than  near  the  circumference  of  the  field  of  view. 
To  remedy  this,   two  methods  suggest  themselves ; 
one,  to  have  the  table  d  e  part  of  a  hollow  sphere, 


of  a  radius  according  to  the  distance  of  the  lens. 
This  arrangement  has  a  serious  objection  in  deli- 
neating the  objects  represented,  because  of  the  im- 
possibility of  laying  a  sheet  of  paper  on  a  spherical 
body.  An  alteration  therefore  of  the  lens  itself  is  the 
only  remaining  resource  ;  if  this,  instead  of  being 
double  convex,  be  a  i?ie>iiscus  glass,  (that  is,  like  a 
watch  glass,  thick  in  the  middle,)  having  its  concave 
side  next  the  object,  and  if  the  radii  of  the  two 
surfaces  be  as  1  to  2,  the  outer  rays  will  be  rendered 
longer  than  those  near  the  centre,  and  by  this  means 
the  correctness  and  brilliancy  of  the  picture  will  be 
greatly  increased. 

The  upper  part  of  the  instrument  is  made  to  turn 
round  upon  a  groove  at  f  g,  by  which  means  the 
reflector  may  be  directed  to  any  side  of  the  land- 
scape, the  reflector  n  is  also  moveable  on  a  joint 
near  the  centre  of  its  sides,  like  a  dressing-glass, 
and  thus  it  is  made  to  reflect  eitlier  distant  or  near 
objects.  The  hole  in  the  side,  at  the  top,  may 
have  a  convex  lens  inserted  in  it,  but  fdthough  by 
this  contrivance  a  larger  field  of  view  is  obtained, 
brilliancy  is  lost  in  equal  proportion. 

The  Camera  Obsoura  has  many  modifications; 
the  above  construction  may  be  adapted  to  a  large 
conical  box,  there  being  one  hole  or  more  cut  in 
the  side  of  it,  to  view  the  objects  represented  on  the 
table  within  ;  or  it  may  be  made  still  more  easily  in 
that  form  usually  called  a  Portable  Camera,  a  de. 
scription  of  which  will  appear  in  our  next  Number, 
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ADDRESS  TO 
The  increasing  desire  among  all  classes  for  rational 
and  scientific  amusement,  induces  tlie  Proprietors  to 
offer  to  the  Public  this  cheap  and  useful  publication. 
It  is  not  intended  to  interfere  with  any  of  the 
mechanical  magazines  which  periodically  issue  from 
the  press — its  object  being  very  different  from 
theirs,  and  its  design  much  greater  and  more 
comprehensive. 

The  intention  is  three-fold.  First,  to  recoi'd, 
explain,  and  illustrate  all  useful  discoveries  made 
from  time  to  time  in  the  Mechanical  and  Phy- 
sical Sciences,  and  to  give  fuU  and  accurate 
descriptions  of  all  nevr  and  interesting  Philoso- 
phical Apparatus  and  Experiments.  Besides 
which  this  part  of  the  work  will  contain  critical 
and  popular  papers  on  every  division  of  Natural 
Philosophy  and  Chemistry.  Electricity — 
Galvanism — Magnetism — Electro  and  Ther- 
mo-Magnetism,  will  meet  with  especial  attention  ; 
and  here  we  flatter  ourselves  we  have  some  strength 
of  experience  and  correspondence. 

Astronomy,  particularly  in  the  making  of  Illus- 
trative Apparatus — an  account  of  which  is  given  in 
no  work  whatever. 

Optics  and  Optical  Instruments,  with  the 
recent  important  improvements  and  discoveries  in 
Microscopic  Science,  now  of  such  paramount 
value  in  understanding  the  works  of  nature.  That 
new  and  wonderful  Science,  the  Polarization  of 
Light,  wiU  receive  adequate  illustration,  as  well 
as  the  valuable  Sciences  of  Mechanics,  Hydro- 
statics, Hydraulics,  and  Pneumatics,  with 
their  application  to  Manufactures,  to  Locomotion, 
and  to  the  Steam  Engine. 

Secondly.  Our  intention  is  to  supply  what  we 
have  long  considered  to  be  much  wanted,  a  School 
OF  Arts,  or  a  manual  of  the  processes  of  manu- 
facture and  of  manipulation,  employed  in  the  Fine 
and  Ornamental  Arts,  as  well  as  in  the  more  strictly 
scientific  subjects.  Thus  we  shall  endeavour  to  give 
plain  instructions  to  perform  with  success  the  Arts 
of  Metal  and  Wood  Engraving,  Modelling 
and  Casting,  Carving  and  Ornamental  Tur- 
ning. The  various  styles  of  Drawing  and  Paint- 
ing— Working  in  Glass,  and  Japanning — 
Buhl  and  Mother-of-Pearl  Work,  &c.  &c. 

Natural  Histori  ,  though  forming  no  essential 
part  of  our  plan,  will  not  be  wholly  neglected.  It 
will,  indeed,  be  necessary  to  allude  to  many  natural 
objects  when  treating  of  the  Microscope.  Also, 
the  collecting,  the  preservation,  &c.,  of  Animals 
and  Plants,  as  well  as  the  cleaning  and  beautifying 
Shells  and  Minerals,  will  legitimately  come 
within  the  class  of  the  Ornamental  Arts.     Beyond 


OUR   READERS. 

this,  we  cannot,  at  present,  promise — unless,  indeed, 
to  give  from  time  to  time  such  short  and  incidental 
notices  of  the  productions  of  our  own  country,  as 
it  may  be  useful  for  all  to  know,  and  which  do  not 
interfere  with  the  more  immediate  objects  of  our 
publication. 

Thirdly.  To  give  a  Critical  Review  of  such 
New  Publications  on  Science  and  Art,  as  fall  under 
our  notice,  that  the  student  shall  have  a  guide  to  his 
choice  of  books,  and  that  the  stranger  at  a  distanca 
may  learn  what  to  purchase  with  advantage. 

Thus  we  hope  to  enlist  among  our  readers  every 
class  of  persons.  The  gentleman  who  employs  his 
leisure  hours  in  works  of  genius  or  fancy,  equally 
with  the  artizan  who  lives  by  his  manual  dexterity — 
the  lecturer  who  explains  the  intricacies  of  science, 
and  the  student  who  is  but  entering  its  intricate 
paths — begging  to  assure  them  all,  that  what  will 
be  offered,  as  original,  is  mostly  the  result  of  long 
experience,  and  what  is  taken  from  others  shall  be 
only  from  the  most  authentic  sources.  We  shall  be 
especially  solicitous  that  nothing  trivial  or  incorrect 
be  presented  to  our  readers  at  anytime.  For  how- 
ever much  we  may  endeavour  to  render  a  subject 
familiar,  (and  this  we  always  intend  to  do,)  w-e 
shall  stiU  examine  the  mathematical  principles  upon 
which  it  depends,  and  the  philosophical  facts  con- 
nected with  it,  and  where  tests  like  these  cannot  be 
applied,  we  shall  endeavour  to  examine  it  by  the 
still  stronger  rules  of  common  sense. 

But  with  all  these  good  intentions  our  task  wUl 
be  difficult,  unless  we  know  the  particular  desires 
and  deficiencies  of  our  readers.  We,  therefore, 
solicit  their  communications,  whether  queries  for 
their  ovm  information,  or  such  answers  to  the 
difficulties  of  others  as  their  own  employments  and 
tastes  may  have  made  them  capable  of  removing. 
We  also  solicit  their  opinions  and  suggestions,  and 
beg  an  early  knowledge  of  their  own  discoveries, 
and  information  as  to  the  discoveries  of  others, 
being  well  aware,  that,  although  we  have  been  pro- 
mised every  assistance  from  first-rate  practical  and 
scientific  men,  and  intend  actively  to  employ  our- 
selves, to  obtain  for  our  readers  the  earliest  infor- 
mation upon  all  matters  of  interest,  yet  w-ithout 
the  co-operation  of  our  general,  and  as  yet  unknown 
friends,  much  that  is  valuable  must  be  lost. 

Our  Address  has  been  long — but  yet  one  remark 
more  is  necessary,  and  that  is,  to  assA'e  our  Cor- 
respondents, that,  although  their  communications 
may  not  at  all  times  be  available,  yet  that  they  all 
shall  be  treated  with  that  respect  which  is  due  to 
kind  intentions,  and  receive  those  thanks  wliiclj 
their  endeavours  to  assist  us  will  merit. 
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SCIENCE. 


ELKCTRICITY. 

Electricity  of  all  sciences  has  during  the 
present  century  made  most  rapid  strides, 
and  stands  pre-eminent  in  explaining  the 
grander  and  more  important  universal  phe- 
nomena of  nature.  It  gives  an  explanation 
of  the  workings  of  a  subtle  fluid,  called  the 
Electric  fluid.which  is  distributed  throughout 
all  creation,  remaining -nhile  at  rest  imper- 
ceptible to  us,  but  when  disturbed  by  me- 
chanical friction,  heat,  or  chemical  action, 
producing  all  those  effects  called  Electrical 
and  Galvanic,  perhaps  Magnetic  also. 

The  lightning,  the  Aurora  Borealis,  the 
waterspout,  the  whirlwind,  the  rolling  pillars 
of  sand  of  the  desert,  are  but  a  few  among 
the  numerous  effects  of  that  powerful  action 
of  the  fluid  produced  by  friction,  and  which 
is  usually  called  free  electricity, — a  science 
which  from  its  first  discovery  has  always 
been  popular,  not  merely  fi'om  its  utility  but 
from  the  extreme  beauty,  and  infinite  variety 
of  the  experiments  which  illustrate  it,  most 
of  which  may  be  performed  with  but  ordi- 
narv  trouble,  and  at  Uttle  danger  or  expense. 

Sinsrular  it  is  that  a  universal  fluid  such 
as  this,  should  not  have  been  known  to  exist 
until  about  200  years  ago,  yet  then  were 
electrical  appearances  first  observed,  and 
the  more  surprising,  as  there  is  scarcely  an 
action  we  can  do,  and  scarcely  a  motion  of 
inanimate  nature  can  take  place,  be  it  me- 
chanical or  chemical,  which  does  not  in  some 
manner  disturb  the  equihbrium  of  the  elec- 
trical fluid.  The  impinging  of  cloud  upon 
cloud — the  evaporation  of  moisture  from  the 
earth's  surface — the  fall  of  rain — the  rolling 
of  the  ocean — are  all  stupendous  electrical 
machines,  and  it  requires  only  a  concurrence 
of  favourable  circumstances  to  render  the 
disturbance  perceptible  to  one  or  more  of 
our  senses. 

The  proof  of  the  universality  of  the  fluid, 
and  the  facility  of  its  disturbance  will  be 
evident  by  the  following  experiments  :  which 
are  performed  without  the  aid  of  a  machine 
of  any  kind. 

ON    EXCITATION. 

Ex.  1 . — ^Take  a  piece  of  common  brown 
paper,  about  the  size  of  an  octavo  book, 
hold  it  before  the  fire  tiU  quite  dry  and  hot, 
and  draw  it  briskly  under  the  arm  several 
times,  so  as  to  rub  it  on  both  sides  at  once 


by  the  coat.  The  paper  will  now  be  found 
so  powerfully  electrical,  that  if  placed  against 
a  wainscot  or  the  papered  wall  of  a  room, 
it  will  remain  there  for  some  minutes  with- 
out falling. 

Ex.  2. — If  while  the  paper  remain  fixed  to 
the  wall,  a  light  fleecy  feather  be  placed 
against  it,  it  wiU  adhere  to  the  paper  in  the 
same  way  as  the  pajier  adheres  to  the  wall. 

Ex.  3. — If  the  paper  be  again  warmed, 
excited,  and  hung  up  by  a  thread  attached  to 
one  corner  of  it,  it  will  hold  up  several 
feathers  on  each  side,  should  these  fall  off 
from  different  sides  at  the  same  time,  they 
will  cling  together  very  strongly,  and  if 
after  a  minute  they  be  all  shook  off  together, 
they  will  fly  to  one  another  in  a  most  ex- 
traordinarv  manner. 

Ex.  4. — Heat  and  excite  the  paper  as  be- 
fore, lay  it  on  a  table,  and  place  upon  it  a 
ball,  about  the  size  of  a  pea,  made  of  elder 
pith  ;  this  ball  will  immediately  run  across 
the  paper,  and  if  a  needle  be  pointed  towards 
it,  the  ball  will  again  travel  to  another  part, 
and  so  on  for  a  considerable  time. 

Ex.  5. — Rub  the  end  of  a  stick  of  com- 
mon sealing  wax,  or  a  piece  of  amber,  on  the 
coat-sleeve,  when  it  readily  attracts  from  the 
table,  bran,  filaments  of  linen,  minute  scraps 
of  paper,  &c.  and  holds  them  suspended  in 
the  air. 

Ex.  6. — Take  two  pieces  of  white  paper, 
warm  them  at  the  fire,  place  them  upon  each 
other  on  a  table  or  book,  and  rub  strongly 
the  upper  paper  with  a  piece  of  Indian  rub- 
ber, the  paper  will  now  be  found  strongly 
electrical,  so  as  to  adhere  together  with  such 
force,  that  it  requires  some  trouble  to  sepa- 
rate them,  and  when  separated  and  then 
made  to  approach  each  other  again,  they 
will  immediately  rush  together  a  second 
time.  If  they  be  separated  from  each  other 
in  the  dark,  a  flash  of  electrical  hght  will 
be  seen  between  them,  most  frequently  ac- 
companied with  a  cracking  noise,  which  is 
the  electric  spark,  and  thus  showing  the 
electric  fluid  in  suflicient  quantity  to  be  per- 
ceptible to  the  eye  and  ear. 

Ex.  7. — Take  two  silk  ribbons,  one  black, 
the  other  white,  each  about  three  feet  long, 
warm  them  at  the  fire,  holdmg  them  up 
flat  against  each  other  with  one  hand,  and 
draw  the  thumb  and  fingers  of  the  other 
hand  briskly  over  them  several  times,  they 
will  thus  become  powerfully  excited,  and 
although  the  upper  ends  of  the  ribbons  be 
forcibly  separated,  to  the  distance  of  a  foot 
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or  more,  the  lower  ends  will  still  cling 
together. 

Ex.  8. — Another  instance  of  electric  re- 
pulsion is  seen  when  a  bunch  of  long  hair 
is  combed  before  a  fire,  "  every  particular 
hair  will  stand  on  end"  and  get  as  far  as 
possible  from  its  neighbour. 

Ex.  9. — Support  a  pane  of  glass  (first 
warmed)  upon  two  books,  one  at  each  end, 
place  some  bran  underneath  it,  and  rub  the 
upper  side  with  a  black  silk  handkerchief,  or 
a  piece  of  flannel — the  bran  will  now  fly 
and  dance  up  and  down  with  much  rapidity. 

Ohs. — In  this  way  electric  attraction  was  first 
discovered.  A  glazier,  cleaning  some  window- 
sashes  laying  on  a  table,  observed  the  small  particles 
of  whiting  underneath  to  jump  up  and  down,  but 
it  was  long  afterwards  before  the  cause  of  this  was 
known  to  be  electrical. 

(To  be  continued.J 


PNEUMATIC  TELEGRAPH. 

A  pneumatic  telegraph  has  been  invented 
by  Mr.  S.  Crosley,  an  operative  model  of 
which  is  to  be  seen  at  the  Polytechnic 
Institution,  Regent  Street.  Atmospheric  air 
is  the  conducting  agent  employed  in  its 
operation.  The  air  is  isolated  by  a  tube 
extending  from  one  station  to  another ;  each 
extremity  of  the  tube  being  connected  with 
a  vessel  containing  a  small  volume  of  air  in 
direct  communication  with  the  air  in  the 
tube.  This  vessel  is  employed  as  a  reservoir 
to  compensate  for  any  increase  or  diminu- 
tion which  must  necessarily  arise  from  com- 
pression, or  from  changes  in  the  temperature 
of  the  air,  and  for  supplying  any  casual  loss 
by  leakage  ;  the  vessel  must,  therefore,  be 
capable  of  enlargement  and  contraction  in 
its  capacity,  after  the  manner  of  bellows,  or 
as  a  gas-holder,  by  immersion  in  water,  so 
as  to  maintain,  uniformly,  any  particular 
degree  of  compression  which  may  be  given 
to  it. 

It  wUl  be  evident  to  every  one  acquainted 
with  the  physical  properties  of  atmospheric 
air,  that  if  any  certain  degree  of  compres- 
sion be  produced  and  maintained  hi  the 
reservoir,  at  one  station,  equilibrium  will 
rapidly  succeed,  and  the  same  degree  of 
compression  wUl  extend  to  the  opposite  sta- 
tion, where  it  wQl  become  visible  to  an 
observer  by  means  of  a  pressure  index. 

Thus,  with  ten  weights  producing  ten 
diflFerent  degrees  of  compression,  distin- 
guished from  each  other  numerically,  and 


having  a  pressure  index  at  the  opposite 
station,  marked  by  corresponding  figures, 
any  telegraphic  numbers  may  be  transmitted 
referring  in  the  usual  way  to  a  code  of  sig- 
nals, which  may  be  adapted  to  various 
purposes  and  to  any  language.  The  only 
manipulation  is  that  of  placing  a  weight  of 
the  required  figure  upon  the  collapsing  vessel 
at  either  station,  and  the  same  figure  will  be 
represented  by  the  index  at  the  opposite 
station. 

Previously  to  making  a  signal,  the  atten- 
tion of  the  person,  whose  duty  it  is  to 
observe  it,  is  arrested  by  means  of  a  pre- 
paratory signal. 

The  communication  between  one  extre- 
mity and  the  other  may  be  made  known  at 
intermediate  stations,  by  connecting  with  the 
air  tube,  indexes  corresponding  with  those  at 
the  extremities  ;  but  in  order  to  avoid  the 
necessity  for  additional  sounding  apparatus, 
which  would  retard  the  communications  be- 
tween the  extremities,  it  would  be  necessary 
to  hmit  such  intennediate  communications  to 
stated  periods,  so  that  an  observer  might  be 
in  attendance. 

A  trial  was  made  with  a  tube  of  one  inch 
in  diameter,  very  nearly  two  miles  in  length, 
returning  upon  itself,  so  that  both  ends  of 
the  tube  were  brought  to  one  place  : — the 
compression  applied  at  one  end,  was  equal 
to  a  column  of  seven  inches  of  water ;  and 
the  effect  on  the  index  at  the  other  end, 
appeared  in  fifteen  seconds  of  time. 

Laws,  have  been  propounded  by  eminent 
men  on  the  expenditure  of  reriform  fluids 
through  conduit  pipes,  and  of  the  resistance 
of  the  pipes ;  but  these  are  not  strictly  ap- 
plicable to  the  present  question.  Under  all 
circumstances,  it  seems  desirable  that  ex- 
periments on  a  practical  scale,  at  extended 
distances,  should  be  resorted  to,  as  the  most 
satisfactory  guide,  for  carrying  into  effect 
telegraphic  communications  of  this  kind. 


THE  NOVEMBER  METEORS. 

Shooting  stars  and  meteors  burst  from 
the  clear  azurc  sky,  and  darting  along  the 
heavens,  are  extinguished  without  leaving 
any  residuum,  except  a  vapour-like  smoke, 
and  generally  without  noise.  Their  parallax 
shows  them  to  be  very  high  in  the  atmos- 
phere, sometimes  even  beyond  its  supposed 
limit,  and  the  direction  of  their  motion  is 
for  the  most  part  diametrically  opposite  to 
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the  motion  of  the  earth  in  its  orbit.  The 
astonishing  multitudes  of  shooting  stars  and 
fire  balls  that  have  appeared  within  these 
few  years  at  stated  periods  over  the  Ameri- 
can continent,  and  other  parts  of  the  globe,' 
warrant  the  conclusion  that  there  are  my- 
riads of  bodies  revolving  in  groups  round 
the  sun  which  only  become  visible  when 
inflamed  by  entering  our  atmosphere. 

One  of  these  groups  seems  to  meet  the 
earth  in  its  annual  revolution  on  the  12th 
and  13th  of  November.  Several  very  re- 
markable instances  have  occurred. 

On  the  morning  of  the  12th  of  November, 
1799,  thousands  of  shooting  stars,  mixed 
w-ith  large  meteors,  illuminated  the  heavens 
for  many  hours  over  the  w'hole  continent  of 
America,  from  Brazil  to  Jjabradore :  it 
extended  to  Greenland  and  even  Germany. 
Meteoric  showers  were  seen  off  the  coast  of 
Spain,  and  in  the  Ohio  co'ontry,  on  the 
morning  of  the  13th  of  November,  1S31  : 
and  during  many  hours  on  the  morning  of 
13th  of  November,  1832,  prodigious  multi- 
tudes of  shooting  stars  and  meteors  fell  at 
Mocha  on  the  Red  Sea,  in  the  Atlantic,  in 
Switzerland,  and  at  many  places  in  England. 
But  by  much  the  most  splendid  meteoric 
shower  on  record  began  at  nine  o'clock  in 
the  evening  of  the  12th  of  November,  1833, 
and  lasted  till  sunrise  next  morning.  It  ex- 
tended from  Niagara  and  the  northern  lakes 
of  America  to  the  south  of  Jamaica,  and 
from  61  degs.  of  longitude  in  the  Atlantic 
to  100  degs.  of  longitude  in  central  Mexico. 
Shooting  stars  and  meteore,  of  the  apparent 
size  of  Jupiter,  Venus,  and  eyen  the  full 
moon,  darted  in  m^Tiads  towards  the  hori- 
zon as  if  every  star  in  the  heavens  had 
started  from  its  sphere.  They  are  described 
as  having  been  frequent  as  flakes  of  snow  in 
a  snow  storm,  and  to  have  been  seen  with 
equal  brilliancy  over  the  greater  part  of  the 
continent  of  North  America. 

Those  who  witnessed  this  grand  spectacle 
Xvere  surprised  to  see  that  every  one  of  the 
luminous  bodies,  without  exception,  moved 
in  lines  which  converged  to  one  point  in 
the  heavens  :  none  of  them  started  from 
that  point ;  but  their  paths,  when  traced 
backwards,  met  in  it  like  rays  in  a  focus,  and 
the  manner  of  their  fall  showed  that  they 
descended  from  it  in  nearly  parallel  straight 
lines  towards  the  earth. 

By  far  the  most  extraordinarj'  part  of  the 
whole  phenomenon  is  that  this  radiant  point 
was  observed  to  remain  stationary  near  one 


of  the  stars  of  the  Lion  for  more  than  two 
hours  and  a  half,  which  proved  the  source  of 
the  meteoric  shower  to  be  altogether  in- 
dependent of  the  earth's  rotation,  and  its 
parallax  showed  it  to  be  far  above  the 
atmosphere. 

As  a  body  could  not  be  actually  at  rest  in 
that  position,  the  group  must  either  have 
been  moving  round  the  earth  or  the  sun. 
Had  it  been  moving  round  the  earth,  the 
course  of  the  meteors  would  have  been 
tangential  to  its  surface,  whereas  thcv  fell 
almost  perpendicularly,  so  that  the  earth  in 
its  annual  revolution  must  have  met  with 
the  group.  The  bodies  that  were  nearest 
must  have  been  attracted  towards  the  earth 
by  its  gravity,  and  as  they  were  estimated 
to  move  at  the  rate  of  fourteen  miles  in  a 
second,  they  must  have  taken  fire  on  enter- 
ing our  atmosphere,  and  been  consumed  in 
their  passage  through  it. 

As  all  the  circumstances  of  the  pheno- 
menon were  similar  on  the  same  day  and 
during  the  same  hours  in  1832,  and  as 
extraordinary  flights  of  shooting  stars  were 
seen  at  many  places  both  in  Europe  and 
America  on  the  13th  of  November,  1834, 
and  also  on  the  same  day  of  every  suc- 
ceeding year,  tending  also  from  a  fixed 
point  in  the  constellation  J,eo,  it  has  been 
conjectured,  with  much  apparent  probability, 
that  this  group  of  bodies  performs  its  re- 
volution round  the  sun  in  a  period  of  about 
182  days,  in  an  elliptic  orbit,  whose  major 
axis  is  119  millions  of  miles;  and  that  i(s 
apheUon  distance,  where  it  comes  in  contact 
with  the  earth's  atmosphere,  is  ^bout  95 
millions  of  miles,  or  nearly  the  same  with 
the  mean  distance  of  the  earth  from  the 
sun.  This  body  must  have  met  with  dis- 
turbance after  1799,  which  prevented  it 
from  encountering  the  earth  for  32  years, 
and  it  may  again  deviate  from  its  path  from 
the  same  cause.  How  far  these  conjectures 
respecting  the  form  and  position  of  the  orbit 
correspond  with  observation,  time  alone  will 
show  ;  but  everv'  circumstance  tends  more 
and  more  to  confirm  the  existence  of  a  zone 
composed  of  millions  of  little  bodies,  whose 
orbits  meet  the  plane  of  the  echptic  towards 
the  point  which  the  earth  occupies  each  year 
between  the  11th  and  13th  of  November. 
Thus,  as  M.  Arago  observes,  a  new  pla- 
netaiy  world  is  about  to  be  revealed  to  us. 
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NATURAL    HISTORY. 


ON    SKINNING,    PRKSERVING,    AND    STUFFING 
BIRDS,    FOR    CABINETS. 

Have  ready  for  use  some  cotton  wadding, 
some  burnt  alum  in  powder,  a  blunt  mode- 
rately large  wire,  about  four  incbes  long, 
and  a  pair  of  scizzars. 

In  proceeding  to  skin  the  bird,  it  sliould 
be  laid  on  its  back  witb  the  feathers  of  the 
breast  separated  to  the  right  and  left,  when 
a  broad  interval  will  be  discovered,  reaching 
from  the  top  to  the  bottom  of  the  breast- 
l)one.  The  scizzars  must  be  inserted  at  the 
point  of  the  bone,  and  cut  the  outer  skin 
from  thence  to  the  vent,  taking  care  not  to 
penetrate  so  deep  as  the  flesh,  or  upon  the 
inner  skin  which  covers  the  intestines.  The 
skin  will  then  easily  be  separated  from  the 
flesh,  in  larger  specimens  by  the  fingers,  in 
smaller  by  passing  the  blunt  wire  between 
the  skin  'and  the  body,  observing  at  all 
times  to  push  the  skin  rather  than  puU  it, 
which  is  very  likely  to  tear,  or  to  stretch  out 
of  shape.  The  legs  may  then  be  slipped  up.^ 
and  are  to  be  cutlhiough  at  the  middle  of 
the  thigh-bone,  and  all  the  flesh  upon  the 
lower  part  of  the  bone  still  left  upon  the 
skin,  carefully  cut  away,  and  the  clean  bone 
rubbed  with  the  burnt  alum.  This  must 
also  be  rubbed  over  every  part  of  the  skin 
as  separated  from  the  flesh,  in  order  to  pre- 
vent soiling  it  with  blood,  and  to  preserve 
it  afterwards  from  the  depredations  of  in- 
sects. 

The  skinning  is  now  to  be  continued  to  the 
rump,  v.*ich  is  cut  off"  close,  but  so  as  not 
to  mjure  the  tail  feathers.  The  lower  part 
of  the  body  being  now  loosened,  the  skin 
may  be  drawn  back  till  the  wings  prevent 
its 'being  drawn  further.  The  wings  are 
then  to  be  drawn  out  and  cut  ofl"  at  the 
shoulder,  the  upper  bones  being  cleaned  and 
rubbed  as  the  legs  had  been  before.  The 
skin  is  stiU  drawn  back,  (but  not  so  as  to 
stretch  the  neck.)  until  the  base  of  the  skull 
is  laid  hare,  when  the  whole  body  is  cut 
away  close  to  the  skull,  and  also  a  part  of 
the  back  of  the  skud  itself,  in  order  to  take 
out  through  the  opening  the  brains,  the  eyes, 
and  any  fleshy  part  not  wanted  in  the 
stuffing.  When  the  skin  is  wiped  dry  in 
every  part,  and  examined,  in  order  to  re- 
move any  particles  of  flesh  or  fat  that  may 
adhere  to  it,  the  operation  of  skinning  is 
complete,  and  nothing  remains  to  be  done, 


but  to  put  a  piece  of  camphor  into  the  skull 
as  a  preset vative  against  insects.  Those 
who  are  particular  in  the  beauty  of  their 
collection,  place  artificial  eyes  in  the  orbits 
while  the  skin  is  yet  pliable,  not  waiting  for 
the  time  of  stufling,  which  may  be  done  at 
any  future  time. 

Some  birds  require  a  somewhat  different 
treatment,  as  the  large -headed  birds,  hke  the 
duck  and  woodpecker  ;  these  will  not  admit 
the  skin  being  drawn  over  the  head.  In  such 
a  case  make  an  incision  under  the  throat, 
through  which  remove  the  greater  pjirt  of 
the  head  ;  also  in  seal-birds,  the  fat  is  often 
very  troublesome — should  it  prove  so, 
pounded  chalk  will  be  found  an  excellent 
al)sorbent.  When  the  skins  are  merely 
wished  preserved,  the  bones  of  the  legs  and 
wings  should  be  wrapped  round  with  cotton 
or  tow,  so  as  to  supply  the  place  of  the  flesh, 
the  skin  is  then  hung  up  by  the  heels  to  dry, 
in  a  current  of  air,  the  head  being  supported 
lest  it  stretch  the  neck  too  much. 

In  keeping  bird  skins,  each  should  be 
wrapped  in  a  piece  of  paper,  and  placed  in 
a  close,  dr}'  drawer  or  box,  along  with  cam- 
phor, turpentine  or  myrrh,  or  any  other 
strong  aromatic. 

Some  persons  have  not   sufficient  faith  in 
the  preservative   effects  of  burnt  alum,  but 
prefer  anointing  the  skins  either  with  the 
arsenial    soap  of    Becoeur,  or  else  washing 
them  in  a  solution  of  corrosive  sublimate,  as 
recommended  by  Mr.  Waterton,   and    now 
used  so  extensively  in  the  preservation  of  all 
objects  of  Natural  History  in  this  country, 
(We  give  the  receipts  in  our  present  number.) 
It  will  be  remaiked  that  some  parts  of  birds, 
particularly  those  naturally  divested  of  fea- 
thers, as  the  necks  ot  Vultures,  the  combs 
of  the   Gallinaceous  tribe  ;    and  the  legs  of 
most  of  the  larger  kmds  change  color  soon 
after  death,  and  also  that  the  color  of  the 
eyes  cannot  be  preseiwed.      It  is,  therefore, 
absolutely  necessary  that  such  notes  should 
be  made  while  the  bird  is  yet  ahve,  or  soon 
afterwards,  and  sent  home  along  with  foreign 
bird-skins,  as  will  enable  a  person  here  to 
imitate  nature  more  accurately  than  he  could 
otherwise  do,  without  these  very  requisite 
observations.  It  is,  moreover,  of  considerable 
importance  to  mark  the  age  of  the  bird  and 
the  season  of  the  year  whcii  taken,  because 
the  plumage  changes  much  by  these  circum- 
stances. 

(To  be  continued.J 
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REVIEWS. 

The  Year  Book  of  Facts  in  Science  and  Art, 
exhibit  big  the  most  Important  Discoveries 
and  Improvements  of  the  past  year — 288 
Pages,  with  Engravings. — Simpkin  tSr  Co. 

We  hail  with  unfeigned  pleasure  this  old 
friend  with  a  new  name,  and  have  read  it  with 
the  same  zest  as  the  "  Arcana  of  Science"  of 
former  j-ears.  It  is  a  continuation  of  that  well- 
known  work — compiled  by  the  same  Author, 
and  with  the  same  acute  perception  of  what  is 
useful  and  agreeable.  It  is,  indeed,  a  boon  to 
the  rational  incjuirer  to  be  furnished  with  so 
accm-ate,  so  extensive,  and  so  cheap  a  manual 
of  all  the  facts  and  improvements  discovered  in 
science,  useful  arts,  and  manufactures,  through- 
out the  world,  for  a  whole  year,  at  so  small  a 
sum  as  five  shillings.  It  must  have  cost  its 
talented  Author  immense  research  and  expense 
in  its  compilation  from  such  varied  and  nume- 
rous sources.  We  give  the  following  extracts  : — 

Prepared  Charcoal  for  Fuel. — "Charcoal,  broken 
into  small  pieces,  and  steeped  in  a  mixture  com- 
posed of  two  gallons  of  water,  one  pound  of  quick 
lime,  and  ten  ounces  of  ^alt,  can  be  burnt  at  a  slow 
rcite,  without  the  evolution  of  carbonic  acid  gas 
being  sensible.  It  is  known  that  lime  will  never 
absorb  more  than  from  sixty-two  to  sixty-four  per 
cent,  of  the  carbonic  acid  gas  of  which  it  is  deprived 
by  burning ;  also,  one  pound  of  cliarcoal  will,  during 
combustion,  produce  as  much  carbonic  acid  gas  as 
can  be  absorbed  by  three  pounds  of  lime." 

This  is  belie^■ed  to  be  the  preparation  used  in 
Joyce's  patent  stoves,  of  which  so  much  has 
been  said  lately. — Ed. 

Pendulous  Printwg  Press. — "  Invented  by  Mr. 
Thomas  Edmondson,  for  the  purpose  of  dating 
the  tickets  given  to  passengers  on  the  Newcastle 
and  Carlisle  Railway.  Upwards  of  10,000  tickets 
can  be  printed  by  it  with  one  supply  of  ink.  This 
is  accomplished  by  means  of  a  riband,  saturated 
with  a  peculiar  inking  composition,  attached  to  two 
small  rollers,  and  shifted  by  the  pressure  of  the 
finger  against  tlie  instrument.  The  impression, 
which  is  dry  and  permanent,  is  obtained  by  simply 
putting  the  ticket  into  a  space  left  for  it  in  the 
centre  of  the  press." 

Nail-Making  in  America. — The  first  attempt  to 
manufacture  cut  nails  in  New  England  was  made  in 
the  southern  part  of  Massachusetts,  in  the  revolu- 
tionary war,  with  old  iron  hoops  for  the  material, 
and  a  pair  of  shears  for  the  machine.  Since  that 
period,  besides  supplying  the  consumption  of  the 
United  States,  estimated  at  from  10,000,000  to 
100,000,000  pounds,  and  at  a  price  not  exceeding 
the  duty,  machines  of  American  invention,  for  the 
manufacture  of  nails,  have  been  introduced  into 
England  ;  and  immense  quantities  of  nails  have  been 
exported  from  the  United  States  to  foreign  countries 
during  the  past  year." 

The  machines,  here  alluded  to,  manufacture 
all  those  varieties  of  cut  brads,  nails,  &c.,  noiv 
j.n  such  general  demand  liere. — Ed. 


Econotny  of  Gas. — "  A  flame,  consuming  one-fifth 
of  a  cubic  foot  of  gas  per  hour,  will  burn  in  a  chamber 
and  not  be  liable  to  be  extinguished  by  the  opening 
and  shutting  of  doors  ;  and,  il  due  precaution  be  used, 
a  flame  may  be  preserved  with  a  consiimption  only 
of  one-eighth,  or  one-tenth,  of  a  foot  per  hour." 


Chemistry  of  Nature,  designed  as  a  Popular 
Exposition  of  the  Chemical  Constitution  and 
Relations  of  Natural  Objects  ;  and  as  a 
General  Introduction  to  the  study  of  Chemi- 
cal Science :  by  Hugo  Reid. — Simpkin  ^-  Co. 

A  useful,  well-designed,  and  equally  well- 
written  book,  the  nature  of  which  will  be  per- 
fectly understood  from  its  title.  The  Author 
tells  us  that  it  is  not  intended  to  convey  instruc- 
tions for  performing  experiments,  but  for  those 
who  may  desire  some  general  knowledge  of  the 
nature  of  chemical  phenomena,  and  who  may 
feel  an  interest  in  studying  those  natural  phe- 
nomena which  consist  in  chemical  action.  We 
give  an  extract  to  shew  the  style  in  which  the 
work  is  written,  and  wish  that  our  space  allowed 
other  and  longer  quotations,  as  every  page 
would  yield  us  something  new,  either  in  fact, 
form,  or  perspicuity. 

Color  of  the  Air.- — "When  we  look  at  the  sky  on  a 
clear  day,  it  seems  like  a  light  blue  arch  set  above 
our  beads  and  seen  through  the  (supposed)  invisible 
substance  called  air.  But  this  is  not  the  case  :  there 
is  no  blue  dome  above  us  ;  and  when  the  sky  is  viewed 
from  any  elevated  region  of  the  earth,  as  the  top  of 
a  mountain,  or  in  a  balloon,  and  where  we  would 
expect  that  this  supposed  blue  vault  would  be  more 
distinct,  and  manifest  its  blue  tint  more  decidedly, 
it  appears  not  more  blue,  but  dark  or  black,  in  pro- 
portion as  the  spectator  rises  above  the  surface  of 
the  earth  and  has  less  air  above  him,  and  that  very 
rare,  the  blue  tint  gradually  disappears,  and  if  he 
could  attain  a  height  at  which  there  is  no  air,  the 
sky  would  be  perfectly  black — there  would  be  total 
darkness  all  around,  except  in  the  direction  in  which 
the  sun's  rays  fall  upon  him.  This  is  the  appearance 
which  from  the  laws  of  optics,  it  is  known  woidd  be 
presented  when  there  is  no  air  ;  and  the  observa- 
tions of  travellers  who  have  ascended  to  great 
elevations  on  the  Alps  or  the  Andes  confirm  this. 
Again,  when  we  look  at  any  distant  mountain  on  a 
tolerably  clear  day,  it  wiU  appear  of  a  blue  color, 
somewhat  like  the  sk)',  but  a  little  deeper  in  the 
tint,  and  yet  when  we  approach  the  mountain,  we 
see  that  it  is  of  a  very  different  color  ;  but  if  we 
recede  to  a  great  distance  from  it,  it  will  acquire  a 
bluish  tint,  which  graduaUy  deepens  as  our  distance 
from  it  increases. 

"  In  these  cases,  then,  it  is  seen  that  where  there 
is  very  Uttle  air,  the  sky  has  only  a  very  slight  tinge 
of  blue,  and  that  the  strength  of  this  blue  tint 
diminishes  as  the  quantity  of  air  diminishes,  and 
also  that  when  we  look  at  any  very  distant  object, 
looking  at  it  of  course  through  a  thick  body  of  air, 
that  object  appears  of  a  blue  color,  if  not  itself  of 
this  color  it  must  acquire  the  hue  from  being  seen 
through  a  blue  colored  medium.  These  well  esta- 
blished facts  lead  naturally  to  the  inference  that  the 
air  itself  is  of  a  blue  color. ^' — Page  Gl. 
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MISCELLANIES. 


Far  the  Preservation  of  Objects  of  Natural  History. 

SOLUTION  OF  CORROSIVE  SUBLIMATE. 

Put  a  large-sized  tea-spoonful  of  well  pounded 
corrosive  sublimate  into  a  wine-bottle  full  of  alcohol 
(spirits "of  wine).  Let  it  stand  over  niglit,  and  the 
next  morning,  draw  it  off  into  a  clean  bottle.  When 
the  solution  is  applied  to  black  substances,  and 
little  white  particles  are  perceived  on  them,  it  will 
be  necessary  to  make  it  weaker,  by  the  addition  of 
some  alcohol. 

A  black  feather,  dipped  in  the  solution,  and  then 
dried,  will  be  a  vei7  good  test  of  the  state  of  the 
solution  :  if  it  be  too  strong,  it  will  leave  a  white- 
ness upon  the  feather. 

ARSENIAL    SOAP. 

Invented  by  Be'coeur,  Apothecary,  Metz. 


Arsenic,  in  powder 

. .     2  ounces. 

C:nn|)h()r,  . . 

..     5        * 

Wliite  Soap, 

..2       /' 

S;ill  of  Tartar.      . . 

..3       ./ 

I'liwdereil  Lime, 

..     }        'I 

The  soap  must  be  cut  in  small  and  very  thin 
slices,  put  into  a  crucible  with  a  small  quantity  of 
water,  held  over  a  gentle  fire,  and  frequently 
stirred  with  a  wooden  spatula,  or  a  piece  of  wood 
of  any  kind.  When  it  is  properly  melted,  the 
powdered  lime  and  salt  of  tartar  must  then  be 
added,  and  thoroughly  mixed.  It  must  now  be 
taken  off  the  fire,  the  arsenic  added  gently,  and 
stirred.  The  camphor  must  be  reduced  into  a 
powder,  by  beating  it  in  a  mortar,  with  the  addition 
of  a  little  spirits  of  wine.  The  camphor  must 
then  be  added,  and  the  composition  well  mixed 
with  a  spatula,  while  oft'  the  fire.  It  may  be  again 
jilaced  on  the  fire,  to  assist  in  making  the  ingre- 
dients incorporate  properly,  but  not  much  heated, 
as  the  camphor  will  very  rapidly  escape.  It  may 
now  be  poured  into  glazed  earthen  pots,  and 
allowed  to  cool,  after  which  a  piece  of  paper 
should  be  placed  over  the  top,  and  afterwards  some 
sheep  leather  ;  and  then  set  aside  for  use.  The 
composition  is  about  the  thickness  of  ordinary 
flour  paste. 

When  it  is  necessary  to  use  the  soap,  put  as  much 
as  will  answer  the  purpose  into  a  preserve  pot,  and 
add  to  it  about  an  equal  proportion  of  water.  This 
is  applied  to  the  skin  or  feathers  with  a  bristle  brush. 

N.B.  It  should  be  kept  as  close  as  possible,  and 
used  with  caution,  as  it  is  a  deadly  poison. 

The  above  is  the  recipe  made  use  of  at  the 
Jardin   des   Plantes,   Paris. 

Vegetable  t'roductiotis  of  England  — No  country 
in  the  world  can  at  the  present  day  compete  with 
England  in  the  variety  of  its  flowers,  and  the  utility 
of  its  fruits,  and  of  'ts  agricultural  produce ;  yet 
in  former  days,  our  country  yielded  scarcely  any 
vegetable  valuable  as  food,  or  charming  as  or- 
nament. The  Romans  brought  us  grain  and 
grapes — the  Saxons  many  of  our  trees — the  monks 
of  after  times,  imported  from  foreign  convent- 
gardens  numerous  flowers,  pulse,  medicinal  plants, 
and  into  Ireland,  the  Arbutus  tree.  (This  is 
found  wild  only  near  Killarney,  where  Muscrus 
Abbey  once  stood.)    Even  the  Elder  tree,  now  so 


widely  distributed  throughout  the  country,  is  said 
to  have  come  originally  from  Persia,  the  native 
country  of  the  Roses  and  the  Lilac.  So  bare 
were  once  these  islands  in  vegetable  produce, 
that  the  berries  of  the  hedges — the  acorn  of  the 
Oak — the  husky  mast  of  the  Beech,  and  a  few 
esculent  plants  scattered  over  the  fields,  but  no 
where  very  abundant,  constituted  the  only  vegetable 
food  of  the  ancient  Britons;  for  luxuries,  they  had 
indeed  the  delicious  Wood  Strawberry — the  Rasp- 
berry—  the  Blackberry — the  Bilberry — the  little 
sweet  and  black  wild  Chen-y — the  austere  Sloe — 
the  hard  wild  Pear — the  sour  Crab-apple — and  in 
the  north  of  the  Kingdom,  sparingly,  the  Cloud- 
berry and  the  Cranben-y.  AH  other  things  have 
been  from  time  to  time  imported  ;  Wheat  and  Rye 
came  origmally  from  Tartar)' — Asparagus  was  first 
brought  from  Asia — the  Pine-apple,  the  Peach,  and 
Tobacco  from  America — Cauliflowers  from  Cyprus 
— the  Chervil  from  Italy — Cabbage,  Lettuce,  and 
Endive  from  Holland  —  Fennel  from  the  Canary 
Isles — Gourds,  Pumpkins,  and  Cucumbers  from  the 
East — Kidney-Beans  and  Sugar  from  India — Len- 
tils from  France — the  Potatoe  from  Brazil — the 
Broad-Bean  from  Egypt — Rice  from  Ethiopia — 
Shalot  from  Siberia — the  Tulip  from  Cappadocia — 
the  Dattbdil  from  Italy — the  Lily  from  Syna — the 
Tuberose  from  Java — the  Camellia  and  Tea  from 
China — the  Apricot  and  Almond  from  Palestine — 
the  Carnation,  the  Pink,  and  the  Jasmine  from  Italy 
— the  Mi(diaelmas  Daisy  from  the  United  States — 
and  the  splendid,  ever-varying  Dahlia  from  Mexico. 


CORRESPONDENTS. 

O.  O.  has  our  thanks.  We  shall  be  obliged  to  him  l"ur  his 
communications, 

X.  WILSON. — His  afl'air  ijeing  a  private  concern,  and  likely 
to  cause  dissention,  we  cannot  comply  with  his  request, 
being  determined  to  prevent  at  ail  times,  anything  ap- 
proaching to  undue  discussion;  w*  wonder  he  should 
attempt  to  trouble  a  new  work  with  sucli  mailers  i  as. 
however,  he  appears  to  possess  good  sense,  and  a  sound 
knowledge  of  science,  we  hope  to  hear  from  liiin  on  other 
subjects. 

A  SUB-SUBSCRIDER  particularly  deserves  our  thanks  f..r 
his  very  polite  and  well-expressed  letter.  He  wilisee  that 
some  of  his  hints  have  been  adopted, 

JUVENIS  is  informed  that  a  letter  awaits  him  at  our  office. 

L.  M  ANTON. — You  may  do  so,  and  we  will  assist  you,  though 
we  cannot  take  such  a  matter  wholly  upon  ourselves, 

C.  A. — No,  certainly  not,  it  does  not  come  within  our  pro- 
vince. 

A  TRAVELLER.— We  shall  be  happy  to  hear  further  from 
him, 

AN  ARTIST. — Yes,  certainly,  an  excellent  idea. 

A  STUDENT— Parkes'  Chemical  Catechism  is  the  book  to 
suit  him. 


Communications,  Books  r<r  Review,  Inventions  for  illustra- 
tion, &c.,  to  be  addressed  to  the  Editor,  at  the  Printer's. 
.Ml  Letters  must  be  post  paid. 
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MAGIC  MIRRORS. 


SCIENCE. 


OPTICS    AND    OPTICAL    INSTRUMENTS. 

The  science  of  optics  is  one  which  seems, 
hy  universal  consent,  to  be  devoted  to  our 
amusement,  and  optical  instruments  present 
to  us  such  wonderful  and  unexpected  ap- 
pearances, that  they  are  generally  sought 
for,  and  examined  with  the  greatest  interest. 
This  is  not  merely  the  case  with  any  one 
particular  class  or  age  of  persons.  AH  are 
and  ever  must  be  interested  in  this  science, 
for  it  explains  all  the  phenomena  of  Light, 
its  difi'usion  around  us,  its  reflection,  its 
concentration,  its  colors,  and  the  laws  which 
govern  the  harmony  of  those  colors.     The 


admirable  structure  of  the  eye  is  explained, 
and  the  noble  sense  of  seeing  is  assisted, 
strengthened,  and  regulated,  by  the  valu- 
able information  a  knowledge  of  optics 
communicates.  But  these  are  only  a  very 
few  of  the  benefits  derivable  from  this 
sovu'ce,  as  may  be  imagined  from  the  va- 
riety and  surpassing  utility  of  optical 
instruments.  For  example,  the  great  tel- 
escope of  Herschel,  which  directs  the  eye 
of  man  to  calculate  motions,  and  changes, 
and  forms,  millions  and  millions  of  miles 
beyond  our  world — showing  that 

"  All  are  but  parts  of  one  stupendous  whole, 
Whose  body  nature  is,  aiid  God  the  soul  " 

And  the  microscope,  which  proves  that 
the  minutest  objects  of  creation  are  equally 
perfect    with    the    greatest,    and    equally 
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adapted  to  the  contingent  circumstauces  of 
their  existence  ;  and;  however  it  may  sur- 
pass our  imagination,  proves  that  the  very 
rocks,  extensive  beds  of  earth,  even  the 
mighty  pyramids  themselves,  are  but  an 
aggregation  of  what  once  were  animated, 
perfect  and  happy  creatures — all  with  tlieir 
respective  organs,  and  yet  so  minute  that 
a  solid  inch  would  contain  more  in  number* 
than  the  whole  inhabitants  of  the  globe. 
I'esides  these  mighty  engines  of  human 
knowledge  are  other  instruments  of  the 
most  luiappreciable  value,  and  also  others 
that  have  been  invented  solely  to  conduce 
to  our  amusement — such  are  the  very  nu- 
merous optical  illusions  and  public  optical 
exhibitions.  Let  not  the  cynic  look  with 
contempt  upon  the  magic  lantliorn,  the 
thaumathrope,  or  the  mirrors,  for  they  all 
are  dependent  upon  certain  and  unerring 
principles,  and  the  explanation  of  those 
principles,  has  occupied  the  life  of  a  New- 
ton and  a  Brewster. 

[The  familiar  explanation  of  some  of  these  cu- 
rious instruments  will,  from  time  to  time,  occupy 
our  attention.  We  have  already  shown  the  con- 
struction of  the  Camera  Obscura,  aud  now  proceed 
to  describe  another  very  simple,  but  very  curious 
appaiatus. — Ed.] 

THE    MAGIC    MIllROR. 

The  monstrous  projection  of  a  German 
horseman,  represented  in  our  plate,  is  one 
of  those  peculiarly-constructed  objects, 
which,  however  distorted  they  may  appear 
when  painted  upon  a  flat  surface,  or  re- 
flected from  a  plane  mirror,  yet  become 
perfectly  proportionate  when  seen  from  a 
cylindrical  miiTor.  The  drawing  of  such 
involves  many  difficulties,  and  a  most  ac- 
curate knowledge  of  perspective.  The 
following  remarks  may,  however,  render 
the  subject  in  some  degree  intelligible.  It 
is  known  to  all,  that,  if  a  person  stands 
exactly  in  front  of  a  looking  glass,  the  rays 
of  light  from  himself  fall  direct  upon  the 
glass,  and  are  reflected  back  to  himself 
again  ;  so,  also,  if  a  person  stands  towards 
one  side  of  such  a  glass,  and  looks  upon 
it  obliquely,  the  rays  will  not  fall  back 
upon  lumself,  but  in  a  different  direction, 
m  proportion  to  his  position — or,  in  other 
words,  that  he  will  not  see  himself,  but 
another  person,  if  there  should  be  one 
towards  that  side.  This  is  because  the 
angle  of  incidence  is  equal  to  the  angle  of 
reflection,  or,  at  exactly  the  angle  the  ray 
of  light  strikes  the  flat  body,  it  is  thrown 
off  again  towards  the  contrary  side,  just  as 
a  marble  striking  a  wall  obliquely,  flies  not 


back  to  the  hand  that  projected  it,  but 
away  from  the  wall  again,  at  a  certain  angle 
with  it  but  still  away  from  the  hand.  Also 
it  is  apparent  that  objects  as  seen  upon  flat 
mirrors,  are  not  distorted,  because  all  the 
rays  strike  the  mirror,  and  are  reflected 
back  again,  at  equal  angles.  Such  is  not 
the  case  with  mirrors  of  any  other  shape, 
such  as  convex,  concave,  cylindrical,  co- 
nical, &c.,  which  widen,  elongate,  or  mis- 
represent, the  well-proportioned  objects 
presented  to  them.  A  recollection  of  the 
law  of  incidence  will  enable  any  one  to 
represent  monstrous  pictures,  (such  as  our 
])resent  engraving,)  for  it  will  be  perceived 
that  the  central  line  is  drawn  in  its  proper 
l>roportions,  but  the  fm-ther  from  that  the 
picture  is  carried,  the  more  moiistrous  is  it 
drawn — thus  the  head  of  the  man  is  but 
little  widened,  that  of  the  horse  is  perfectly 
absurd — the  hind  legs  of  the  animal  tolera- 
bly accurate — its  fore  leg  ridiculous,  and 
the  reason  will  be  evident,  for  a  ray  of  light 
striking  the  surface  of  the  cylinder  direct, 
is  reflected  also  direct,  but  as  the  cylinder 
departs  more  and  more  from  the  flat  surface 
necessary  for  just  proportion,  so  the  rays 
are  reflected  more  and  more  obliquely,  until 
at  last,  near  the  sides  of  the  cylinder,  they 
are  almost  lost  in  the  extent  of  their 
obliquity. 

The  subject  may  be  explained  mathema- 
tically thus — draw  a  semi-circle,  equal  in 
diameter  to  the  cylindrical  niuTor,  and  di- 
vide it  into  a  certain  number  of  equal  parts. 
To  this  semi-circle  draw  a  tangent  parallel 
to  the  diameter,  and  from  the  centre  of  the 
circle,  through  each  of  the  divisions  made, 
draw  lines  meeting  the  tangent-^ — these  lines 
will  vary  in  length  in  the  same  proportion 
as  the  object  is  to  be  distorted.  To  delineate 
any  picture  fixed  upon,  divide  it  into  the 
same  number  of  vertical  lines  as  the  semi- 
circle was  divided  into — then  draw  a  circle 
of  a  size  you  would  have  the  picture  of, 
and  set  ofl"  upon  it  a  number  of  lines 
equal  or  proportionate  to  those  of  the 
various  secants,  or  the  lines  that  cut  the 
semi-circle,  and  draw  between  them  the 
various  parts  of  the  picture  fixed  upon  for 
delineation. 

A  in  the  figure  represents  the  distorted  image  to 
be  viewed,  and  B  the  size  of  the  cylindrical  mirror. 
[To  form  which  see  our  next  Number.] 


ELECTRICITY. 

.   {Resumed  from  Page  4. J 

E,v.\0. — Hub  or  grate  together  two  round 
luiciit  atones,  of  quartz,  calcedony,  come- 
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liaii,  &c.,  and  a  strong  phosphoric  light  and 
odour  will  be  produced,  showing  another 
peculiarity  :  viz.,  that  the  electric  fluid  is 
perceptible  to  our  sense  of  smelling. 

Ex.  1 1 . — 13reak  a  large  lump  of  loaf  su- 
gar in  the  dark,  or  pound  it  in  a  mortar, 
when  it  will  ai)pear  covered  with  a  beautit'ul, 
lambent  blue  flame.  When  grocers  are 
sa\\ing  up  loaves  of  sugar  as  samples,  the 
dust  is  most  luminous  and  beautiful. 

Ex.  12. — In  grinding  coffee,  particularly 
if  it  is  fresh  bunit,  it  will  be  seen  to  cling 
around  the  lower  part  of  the  mill,  and  also 
around  the  cup  or  basin  held  to  catch  it — 
sometimes  so  strongly  as  to  cover  the  sides 
two  inches  or  more  above  the  general 
surface. 

Ex.  1 3.  —  Put  upon  the  same  leg  a 
worsted  stocking,  and  over  this  a  silk  one. 
W'arm  the  leg  at  the  fire,  and  rub  the  hand 
over  the  stockings.  This  done,  slip  off  the 
silk  stocking  suddenly,  and  the  two  sides 
of  it  will  recede  from  each  other,  and  the 
whole  retain  the  same  shape  as  if  the  leg 
still  remained  in  it. 

Ex.  14. — Take  a  glass  tube,  about  2  feet 
long,  and  an  inch  in  diameter — warm  it,  and 
rub  it  with  a  warih  flannel.  It  will  show 
strong  signs  of  attraction  to  any  light  body 
brought  near  it. 

Ex.  15. — If,  while  still  excited,  a  light 
fleecy  feather  be  brought  near,  it  will  at  first 
cling  to  the  glass  rod,  and  afterwards  fly 
away  from  it,  and  may  be  driven  about  a 
room,  by  holding  the  glass  between  it  and 
any  surrounding  object.  If  it  should  touch 
any  thing  not  electrified  it  will  fly  back  to 
the  glass  again. 

E.i:.  16. — Suspend  from  the  ceiling  a  me- 
tallic ball,  by  a  silk  cord,  and  touch  it  with 
the  excited  glass  rod.  This  ball  will  now 
attract  light  bodies  in  nearly  tlie  same 
manner  as  the  glass  rod  itself  does.  This 
is  called  communicated  electricity,  while 
the  glass  rod  acts  by  excited  electricity. 

These  experiments  are  but  a  very  few 
whicli  might  be  devised  to  show  the  imi- 
versality  of  the  electric  fluid.  They  are 
but  transient,  because  we  have  employed  no 
instrument  to  prevent  the  escape  of  tlie 
fluid  put  into  action,  (except,  indeed,  in  the 
last  experiment.)  One  of  the  simplest  and 
most  useful  of  them  is  Bennefs  Gold-leaf 
Electrometer,  which  not  only  will  have  the 
desired  object,  at  least  for  a  considerable 
time,  but  enable  us  to  show  that  the  'most 
trivial  actions  we  do,  in  a  proportionate 
degree,  display  electrical  appearances. 


A  ^jPBfete^ 


A  B  is  a  brass  plate,  (called  the  cap,) 
about  four  inches  in  diameter,  having  a  wire 
fastened  to  the  middle  of  it.  This  wire 
passes  down  the  glass  tube  D,  into  the  glass 
vessel  F  p.  When  the  wire  has  reached 
about  one  inch  into  this  vessel,  it  is  slit  at 
the  end,  and  a  little  bit  of  card  fastened 
into  the  slit.  A  strip  of  gold  leaf,  half-an- 
inch  wide  and  three  inches  long,  is  now 
pasted  upon  each  side  of  the  card,  so  as 
to  touch  the  wire  above,  and  hang  free 
from  the  glass  around,  e  is  a  wooden  top 
for  the  convenience  of  fastening  the  parts 
together,  and  G  is  the  foot-board  or  stand 
of  the  instrument.  At  f  f,  on  two  opposite 
sides  of  the  glass  are  pasted  two  slips  of 
tin  foil,  to  carry  olf  the  superabimdant 
fluid  to  the  foot  of  the  instrument. 

Obs. — A  cheap  and  good  substitute  for  the  above 
may  be  made  of  a  common  six-ounce  phial.  A  wire 
passing  through  the  cork  of  it,  having  the  gold 
leaves  within  the  phial,  and  a  brass  hull  or  a  bullet 
above.  A  lamp  glass,  also,  with  a  cork  above  and 
below,  (ball  and  gold  leaves  similarly  arranged,) 
answers  every  purpose,  the  bit  of  card,  also,  is  of 
little  consequence  ;  and  let  it  be  remarked,  once  for 
all,  that  whenever  glass  apparatus  is  employed,  it 
must  be  kept  perfectly  dry,  slightly  warm,  and  free 
from  dust.  Of  so  much  consequence  is  this,  that 
sliould  there  have  been  a  failure  in  any  of  the  sim- 
l)Ie  experiments,  it  most  probably  has  arisen  from 
neglect  of  tliis  precaution. 

Ex.  17. — Hold  near  the  above  instm- 
ment  any  of  the  excited  bodies  used  before; 
such  as  the  paper,  or  the  glass  rod,  and  the 
gold  leaves  will  diverge  to  a  considerable 
distance  from  each  other,  and  remain  so  for 
some  time.  A  well-excited  glass  tube  will 
stimulate  it  at  tlie  distance  of  two  or  three 
feet,  and  must  not  be  brouglit  too  ra[)idly 
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close  to  it,  or  the  gold  leaves  will  be  rent 
to  atoms  by  the  violence  of  the  action. 

Ex.  18. — Brush  the  cap  of  the  electro- 
meter with  the  feathery  part  of  a  quill,  and 
the  gold  leaves  will  instantly  diverge. 

Ex.  19. — Give  the  cap  a  blow  or  two 
with  the  corner  of  a  black  silk  handker- 
chief, previously  warmed,  and  the  friction, 
small  as  it  is,  will  be  foimd  to  have  the 
same  effect  as  before. 

Ex.  20. — Place  upon  the  cap  a  small  tin 
dish  or  patty  pan,  having  in  it  a  red  hot 
coal  just  taken  out  of  the  fire.  Sprinkle 
upon  the  coal  a  few  drops  of  water — the 
evaporation  of  this  will  set  the  gold  leaves 
into  considerable  action. 

Ex.  21. — Sift  some  steel,  brass,  or  other 
metallic  filings,  upon  the  cap  of  the  elec- 
trometer, from  out  of  a  metallic  sieve. 
These  filings  become  electrical  by  the  fric- 
tion merely  of  passing  through  the  holes 
of  the  sieve,  and  will  consequently  affect 
the  gold  leaves. 

Ex.  22. — Take  a  knife,  with  a  glass  or 
ivory  handle,  and  cut  some  small  pieces  off 
a  slip  of  deal,  so  that  they  shall  fall  upon 
the  cap  as  before.  Each  piece  carrying 
down  with  it  a  portion  of  the  fluid  disturbed, 
will,  in  a  similar  manner,  affect  the  instru- 
ment. 

Thus   it  will   be    seen,    that   a   person 
brushing  a  coat,  cleaning  windows,  beating 
a  carpet,  placing  a  kettle  on  the  fire  to  boil, 
sifting  cinders,  or  planing  aboard,  a  school- 
boy rubbing  out  the  lines  of  his  cyphering 
book,  or  his  master  making  a  pen,  is,  during 
the  time  he  is  so  employed,  as  eftectually  an 
electrical  machine    as  the  most  elaborate 
apparatus  made  by  all  the  art  of  the  optician. 
Many  manufacturers,  indeed,  find  the  fluid 
somewhat  inconvenient.      In  the  weaving 
of  different  textures,    such   as   bombazine, 
where  worsted  and  silk  are  intermixed,  the 
work  is  very  electrical.      In  the  making  of 
chocolate  great  care  must  be  taken,  that,  in 
cooling  in  the  pans,   no  dust  shall  come 
near  it,  or  it  would  attract  it  so  much  as  to 
become  unsaleable;  as  is  the  case  also  with 
sealing  wax  in  large  quantities.  The  grind- 
ing of  coffee  has  1  een  already  mentioned, 
and  in  grinding  wheat  or  malt  it  is  no  less 
conspicuous,    though    few    suppose    that 
electricity    assists   in    making    the    miller 
ovhite.        The   \\orkers   in   amber   are    so 
annoyed  by  its  strong,  atti"ictive,  and  easily 
excitable  tendency,  as  to  have  the  nerves 
of    their   hands  and    wrists    disagreeably 
acted  upon. 

(To  be  continued.J 


MEASURING    IIEICIITS    BY    BOILING    WATEU, 

The  fact  that  water  boils  at  the  heat  of 
212"  F.  is  to  be  considered  but  as  the  ave- 
rage temperature  of  it,  when  in  that  state  of 
ebullition  called  boiling.     It  is  well  known 
that  in  vacuo  it  boils  at  very  many  degrees 
less,  and  from  this  fact  it  becomes  evident 
that  the  density  or  rarity  of  the  air  much 
influences  the  boiling  point.      When  the 
atmosphere  is    dense  and  heavy  it  meets 
with  more  resistance  in  passing  into  steam, 
and,  therefore,  becomes  hotter.     In  con- 
trary  circumstances    it   will   scarcely   rise 
above  210°  instead  of  212.     Simple  and 
apparent  as  this  fact  is,  it  is  somewhat  sur- 
prising   that   the   temperature   of   boihng 
water  should  never  have  been  applied  to 
measure  the  height  of  mountains,  &c.      A 
paper,  however,  upon  this  subject,  appears 
in  the  Philosophical  Magazine  for  March, 
from  which  the  principle  appears  to  have 
been  applied  with  complete  success  by  the 
late  Don  Francisco  Jose  Caldas,  and  car- 
ried out  into  actual  practice  by  Colonel  E. 
Wright,  in  ascertaining  the  height  of  some 
of  the  Pampas.       This  gentleman  found, 
after  repeated  experiments,  that  waterboiled 
at  one  degree  less  at  every  604  feet  of  ele- 
vation, from  which  he  was  able  clearly,  and      -M 
with  little  trouble,   to  check  the  measure-      ■ 
ments  of  Humboldt  and  others,  Avith  every 
appearance  of  accuracy  ;  and  should  after 
observations  confirm  this  metliod  as  avail- 
able, and  universally  applicable,  it  will  be 
a  great  point  in  science  gained,  because  of 
the  little  dependence  there  is  to  be  placed 
upon  the  usual  method  of  taking  heights 
by  the   barometer,  on  accovmt  of  the  lia- 
bility of  that  instrument  to   accident  and 
inaccuracy,  and  to  be  affected  by  that  at- 
mospheric     irregularity     so    common     in      ■ 
mountainous  regions.  I 


PORTABLE  CAMERA  OBSCURA. 

Procure  a  box  about  twelve  inches  long, 
six  wide,  and  four  deep.  In  the  centre  of 
one  end  place  a  convex  lens,  and  inside 
the  boK,  at  the  other  end,  a  piece  of  looking 
glass,  at  an  angle  of  forty-five  degrees — 
that  is,  half-way  between  the  vertical  and 
the  horizontal  position,  to  reflect  the  objects 
upwards.  That  these  may  be  visible,  a 
part  of  the  wood  on  the  top  of  the  box 
must  be  removed,  and  its  place  supplied 
with  ground  glass.  The  instmment  is  now 
complete,  except  a  shield  or  blind  is  re- 
(juired  to  keep  extraneous  light  from  falling 
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upon  tlie  picture.  This  is  effectecl  easily 
by  the  piece  of  wood,  which  was  removed 
from  the  top  to  make  way  for  tlie  glass, 
being  still  suffered  to  remain  suspended 
over  it  at  a  convenient  distr.nce.  The  Box 
Camera  has  lately  come  into  more  than 
ordinary  notice,  in  consequence  of  being 
the  instnnnent  employed,  both  by  Mr. 
Talbot  and  M.  Deguerre,  in  their  newly- 
discovered  and  important  process  of  Pho- 
togenic Drawing. 


MAGNETIC    RELATI0^"S    OP    METALS. 

It  has  been  long  maintained  that,  as 
there  appeared  to  be  a  concentration  of 
magnetic  effects  in  the  arctic  and  antarctic 
regions,  where  the  two  magnetic  poles  are 
situated,  that,  therefore,  it  was  probable 
cold  might  be  the  disturbing,  if  not  the 
primary  cause  of  magnetic  attraction,  and 
following  the  same  train  of  reasoning  a  little 
further,  that  all  the  other  metals,  besides 
iron  and  nickle,  w^ould  become  magnetic 
if  cooled  down  to  a  certain  temperature. 
Professor  Faraday  has  lately  most  com- 
pletely, and  at  once,  set  the  matter  at  rest, 
with  his  accustomed  talent  and  acumen, 
working  as  he  did  with  M.  Thilorier's 
beautiful  apparatus,  for  giving  both  the 
liquid  and  solid  state  to  carbonic  acid  gas. 

The  various  metals  were  cooled  by  the 
most  ingenious  method,  and  with  every 
care  to  accuracy,  until  they  were  at  a  tem- 
perature of  112"  below  0°  of  Fahrenheit — 
and  being  tested  by  a  most  delicate  astatic 
needle,  not  one  of  the  metals,  not  even 
manganese,  was  found  to  have  acquired  the 
least  sensible  portion  of  magnetism,  except 
in  one  or  two  instances,  in  which  the  metals 
were  found  adulterated  with  iron.  Those 
ti'ied  were — 


Antimony. 

Arsenic. 

Bismuth. 

Osmium. 

Mercury. 
Palladium. 

Cadmium. 

Platinum. 

Chromium. 

Rhodium. 

Cobalt. 

Silver. 

Copper. 
Gold. 

Tin. 
Zinc. 

Lead. 
Iridium. 

Manganese, 
Titanium. 

Various  other  bodies  were,  in  like  man- 
ner, cooled  and  tested  by  Mr.  Faraday,  and 
with  the  same  result ;  among  others.  Car- 
bon, Black  Lead,  Orpiment,  various  Salts, 
&c.,  without  showing   the   least  trace   of 


magnetic  disturbance. 


ALCOJIOt.. 

It  is  generally  suj)i)osed  that  alcohol,  ob- 
tained from  different  vinous  productions, 
does  not  chemically  differ.  ]\I.  Joubault, 
a  German  chemist,  informs  us,  that  he  has 
discovered  a  very  great  difference  in  the 
alcohol  he  obtained  from  grapes,  sugar, 
malt,  honey,  and  saccharine  vegetables. 
The  alcohol  obtained  from  fermented  honey, 
he  states,  is  lighter,  and  less  stimulating  to 
the  palate  and  stomach  than  that  procured 
from  brandy,  rum,  or  any  other  article. 
The  alcohol  obtained  from  malt  is  the 
heaviest  ■and  most  stimulating,  and  when 
administered,  in  the  quantity  of  a  table 
spoonful  three  times  a  day,  to  a  large  robust 
dog,  will  destroy  life  in  the  course  of  a 
week  —  yet  all  the  gin  manufactured  in 
England,  and  the  compounds,  cordials,  and 
tinctures,  are  made  with  this  caustic  spirit. 
The  spirit  obtained  by  fermenting  the  most 
saccharine  potatoe,  he  contends,  is  the 
mildest,  and  this  spirit  is  now  made  in 
considerable  quantities  in  Paris — and  an 
establishment  existed  at  Vauxhall,  a  few 
years  since,  for  making  spirit  from  pota- 
toes ;  but  as  a  commercial  speculation  it 
failed,  owing  to  various  causes  not  now 
necessary  to  enter  into.  The  alcohol  ob- 
tained by  distilhng  fermented  sugar,  treacle, 
or  rum,  he  says,  is  a  powerful  caustic,  ca- 
pable of  dissolving  bone,  and  corroding 
living  parts.  About  six  years  ago  we  made 
several  experiments  with  vegetable  articles, 
containing  saccharine  matter,  with  a  view 
of  ascertaining  the  cheapest  method  of 
obtaining  alcohol,  and,  on  comparing  the 
articles  we  procured  from  each,  certainly 
found  them  to  differ  both  in  flavor  and  spe- 
cific gravity.  The  alcohol  from  fermented 
honey  is  not  only  specifically  lighter  than 
any  other  we  procured,  but  much  softer, 
and  more  pleasant  to  the  taste.  This 
spirit,  we  are  informed,  some  perfumers  in 
Paris  employ  to  makfe  their  odoriferous 
articles,  as  lavender  water,  kc.  From  pea- 
shells  we  obtained  a  very  sweet  spirit,  at 
the  cost  of  two  shillings  per  gallon. 

From  Beet-root,  the  samequality,  at  2«.  6rf.  a  gallon. 
,,     Mangel  Wurzel.         ,,  2*.  Sd.       „ 

,.     The  Parsnip,  „  2s.  Gd.       „ 

„     The  Carrot,  „  2s.  9d.       „ 

„     The  Turnip,  „  3s,  Od.       „ 

„     Malt  and  Barley  mixed  2s.  3d.       ,, 

The  alcohol  of  the  turnip  is  very  offensive, 
nor  could  we  by  any  process  render  it  sweet. 
The  other  spirits  were  very  sweet,  and  in 
the  country,  where  the  articles  may  be  ob- 
tained at  a  much  cheaper  rate  than  here. 
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the' spirit  may  be  made  at  nearly  half  the 
price.  From  the  potatoe  we  obtained  so 
small  a  quantity  of  spirit,  that  it  was  much 
dearer  than  that  we  procured  from  fcreacle  or 
malt.  The  moist  sugar  of  the  West  Indies 
produced  more  spirit  than  that  of  the  East 
Indies,  a  proof  that  the  former  is  the 
stronger.  Alcohol,  however,  it  may  be 
remarked,  when  highly  rectified,  that  is, 
jiuriilcd  to  the  highest  degree,  differs  very 
little  in  flavor,  whatever  may  be  the  mate- 
n;*ls  from  which  it  is  originally  made.  In 
t]\is  highly-rectified  state,  therefore,  it  is 
not  understood  to  be,  but  in  that  more  usual 
condition  in  which  it  is  used,  previous  to 
blending  with  it  those  flavoring  ingredients 
that  claim  for  it  the  name  of  gin,  cordials, 
4i.c.  In  this  state  of  impurity  the  spirit  is 
mixed  with  an  empyrhumatic  oil,diflering  in 
flavor  according  to  the  mode  of  preparation, 
and  still  more  so  according  to  the  ingre- 
dients from  which  the  sjiirit  is  originally 
made.  Thus  the  flavor  of  French  Brandy 
is  derived  from  the  grape  from  which  it  is 
made. 

Rum  from  a  peculiar  oil  in  Sugar. 


Malt             ,, 

11 

Barley. 

Scotch  Whiskey 

11 

Oats. 

Arrack 

>i 

Rice. 

Koumis 

>> 

Mare's  Milk 

FINE    AND    ORNAf^ENTAL    ARTS. 


DRAWING    AND    PAINTING. 

All  Arts  and  Sciences  have  tenns  and 
processes  peculiar  to  themselves.  In  many 
cases  the  student  learns  these,  not  as  fun- 
damental and  necessary  guides  to  a  right 
understanding  of  his  subject,  but  rather 
jjicks  them  uj>  by  degrees  in  his  progress, 
and  very  many  of  them  he  is  often  igno- 
rant of,  even  cifter  a  long  practice  of  the  art 
to  which  they  alluae.  This  arises,  chiefly, 
from  the  generality  of  books  of  science  and 
art,  not  containing  any  glossary  to  these 
difficulties.  It  is  much  to  be  regretted 
that  the  remark  should  apply  with  so  much 
force  to  the  Fine  Aits,  as  it  not  only  retards 
the  practical  progress  of  the  student,  but 
prevents  him  discovering  the  beauties,  and 
marking  the  characteristics  of  some  of  the 
snblimest  conceptions  of  genius.  We, 
therefore,  purpose  to  give  such  a  glossary, 
believing  that  as  all  persons  of  education 
and  refinement  love  pictures  and  statuary, 
it  may  be  useful  to  them  as  well  as  to  the 
draughtsman. 


TERMS    AND    MATERIALS. 

Point.  Dot. — An  imaginary  place  to 
which  lines  may  be  drawn . 

Line. — A  mark  made  from  one  point  to 
another.  It  may  be  straight,  curved,  mixed, 
or  crooked,  and  drawn  either  parallel  to 
another,  vertical,  upright  or  pei-pendicular, 
diagonal  orslanting,and  horizontal  or  across 
from  side  to  side. 

Outline  is  the  line  or  lines  bounding  an 
object,  whether  it  be  formed  by  a  pencil, 
pen,  or  in  any  other  manner — as,  for  ex- 
ample, where  two  colors  meet  each  other 
abruptly. 

Surface,  or  Superficies.  —  Any  body 
having  length  and  oreadth.  In  drawing, 
the  word  surface  implies,  chiefly,  that  part 
of  the  ground,  sea,  or  sky,  upon  which  the 
principal  objects  are  represented. 

The  Remote  Distance  or  Back-ground 
is  that  part  farthest  removed  from  the 
eye.  The  pictures  of  Claude  are  so  cele- 
brated for  their  extreme  extent  of  view,  or 
for  their  remote  distance,  that  it  has  been 
facetiously  observed,  "  a  Claude's  land- 
scape is  a  day's  journey."  The'objects  on 
this  part  of  the  picture  are  necessarily 
small  and  obscure,  and  in  colored  land- 
scapes partake  more  or  less  of  the  color  of 
the  atmosphere — thus,  in  a  clear  day,  a  light 
blue  preponderates  in  parts  most  remote — 
in  a  foEf  the  distance  is  white  and  much  ob- 
scured — in  mooidight  scenes  totally  black — 
in  sea-scapes,  gradually  losing  color,  and, 
partaking  more  or  le«§,  of  that  of  the  sky,  for 
in  water  views  the  refliCction  of  light  is  of  the 
utmost  consequence  to  be  attended  to. 

The  Mid-Distance. — Parts  of  a  picture 
between  the  fore-ground  and  the  remote 
parts.  It  is  here  that  the  chief  excellencies 
of  a  picture  should  be  aggregated.  A  care- 
less obscurity  is  often  all  that  is  sufficient 
for  the  distance,  and  a  few  bold  touches 
may  serve  as  a  fore-ground  ;  but,  in  the 
mitklle  parts,  harmony  of  coloring,  accu- 
racy of  drawing,  and  tasteful  grouping, 
are  essentially  necessary.  Of  course  the 
remark  is  more  or  less  applicable,  according 
as  the  mid-distance  blends  with  the  remote 
parts,  or  with  the  fore-ground. 

The  Forc-f/round  is  that  part  of  a  pic- 
tme  nearest  the  eye.  It  is  here  that  the 
warmer  tints  and  boldest  touches  are  gene- 
rally found — it  being  necessary  that  each 
object  placed  so  near  to  the  observer  should 
be  drawn  with  the  utmost  exactitude — each 
rock,  each  tree,  with  all  its  characters — 
each  flower  even  in  its  proper  colors  and 
natural  habit. 
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These  three  terms  of  remote,  mid-dis- 
tance, and  fore-ground,  are  equally  appli- 
cable to  sea  views,  and  sky  and  clouds, 
which  suffer  the  same  gradation  in  tint  and 
clearness  as  the  ground.  Thus  a  cloud 
seen  afar  off,  equally  with  any  other  ol)j«ct, 
is  dim  and  obscure  ;  whde  one  that  is  near 
is  to  be  proportionably  well  defined,  so  also 
as  to  ships  on  the  water,  or  birds  Hying — 
for,  however  strange  it  may  appear,  it  is 
})erfectly  correct  to  say,  *'  the  ships  on  the 
fore-ground,"  "  the  bird  in  the  mid-dis- 
tance," or  "  the  clouds  in  the  remote 
distance." 

In  some  pictures  the  parts  described  are 
gradually  blended  with  each  other,  and  a 
correspondent  gradation  of  tint  observed — 
such  are  some  of  the  fine  landscapes  of 
Claude, Wouvermaus,  and  Wilson.  Others 
have  them  clearly  distinct,  and  when  this  is 
the  case  the  fore -ground  is  often  made  to 
contrast  finely  with  the  rest  of  the  view — 
thus,  for  example,  a  sunlight  view  seen 
through  uinbrageous  foliage,  or  a  palace 
viewed  fi'om  a  gloomy  archway.  Our 
annuals  and  pictorial  periodicals  show  many 
such  instances.  In  the  representation  of 
small  scenes,  or  individual  objects,  no 
extreme  distance,  and  often  no  mid-distance, 
is  perceptible.  Thus  it  is  with  architec- 
tural elevations,  groups  of  flowers,  interiors, 
&c.  And  in  these  cases  no  obscurity  is 
admissible  ;  and  so  particular  have  been 
some  painters  in  this  respect,  that  the  ac- 
curacy and  truth  of.  delineation  of  then- 
pictures  constitute  their  chief  merit.  In 
one  of  Gerard  Dow's  celebrated  pictures, 
"  The  Seedsman's  Shop,"  every  thing  is  so 
accurate,  that  by  the  aid  of  a  strong  mag- 
nifying glass,  the  seeds  in  the  window  may 
be  referred  to  the  plants  they  were  ])roduced 
from,  or  be  known  by  name.  This  is  an 
extraordinary  case,  and  perhaps  the  prin- 
ciple is  carried  much  too  far,  as  such  atten- 
tion to  minntifC  would  soon  destroy  freedom 
of  touch  and  boldness  of  execution. 

(To  be  continued. J 


REVIEWS. 


Parlour  Magic.       Whitehead,   Fleet   Street. 
194  Pages,  and  iiumerous  Wood  Cuts. 

This  is  one  among  the  numerous  collections  of 
experiments,  which  of  late  years  have  tended 
much  to  give  the  young  an  insight  into,  and  a 
taste  for  science.  The  Author  has  evidently 
taken  much  care  with  his  subject,  and  collected 


together  numerous  of  the  wonders  of  Light 
and  Soimd,  of  Chemistry  and  Oi)tics,  the  Ele- 
ments, &c.,  not  forgetting  the  absorbing  sub- 
ject (to  boys)  of  Leger-de-main  and  Conjuring. 
We  will  not  say  that  a  better  collection  might 
not  have  been  made.  It  is  enough  to  remark 
that  it  is  a  very  giiod  one,  though  we  may  be 
allowed  to  hint,  tliat  it  is  scarcely  safe  to  trust 
children  with  Suliiliuret  of  Carbon,  Chlorines, 
&c.,  nor  yet  to  sutler  tht-in  to  inspire  Hydrogen. 
Many  of  the  experiments  are  new,  and  others 
which  we  are  glad  to  see  again.  One  of  them 
now  quoted  contains,  we  believe,  almost  as 
much  as  is  known  ])ractically  of  Photogenic 
Drawing,  or  at  least  is  performed  upon  the  same 
])rinciples,  and  had  the  priority  of  publication. 
The  other  extract  is  a  most  remarkable  expe- 
\raent,  and  which,  at  one  time,  occasioned 
much  discussion,  and  even  yet  is  not  quite 
satisfactorily  explained. 

"  Light,  a  Painter. — Strain  a  piece  of  paper  or 
linen  upon  a  wooden  frame,  and  sponge  it  over  with 
a  solution  of  nitrate  of  silver,  (lunar  caustic,)  in 
w-ater.  Place  it  behind  a  painting  on  glass,  or  a 
stained  window  frame,  and  the  light  traversing  the 
painting  or  figures  will  produce  a  copy  of  it  upon 
the  prepared  paper  or  linen  ;  those  parts  in  which 
the  rays  viere  least  intercepted  being  the  shadows 
of  the  picture." 

""  TVie  Mysterious  Circlns. — Cut  from  a  card  two 
discs  or  circiiiar  pieces,  about  two  mches  in  diame- 
ter. In  the  centre  of  one  of  them  make  a  hole, 
into  which  put  tlie  tube  of  a  common  quill,  one  end 
being  even  with  the  surface  of  the  card.  Make  the 
other  piece  a  little  convex,  and  lay  its  centre  over 
the  end  of  the  quill,  with  the  concave  side  of  the 
card  downwards,  the  centre  or  upjier  card  being 
from  one-eighth  to  one-fourth  of  an  inch  above  the 
end  of  the  quill — attempt  to  blow  off  the  upper 
end  by  blowing  through  the  quill,  and  it  will  be 
found  impossible. 

•'  If,  however,  the  edges  of  the  two  cards  be 
made  to  fit  each  other  very  accurately,  the  upper 
card  will  be  moved,  and  sometimes  it  will  be  thrown 
off;  but  when  the  edges  of  the  cards  are,  on  two 
sides,  sufficiently  far  apart  to  permit  the  air  to 
escape,  the  loose  card  will  retain  its  position,  even 
when  the  current  of  air  sent  against  it  be  strong. 
The  experiment  will  succeed  equally  well,  whether 
the  current  of  air  be  made  from  the  mouth  or  from 
a  pair  of  bellows.  When  the  quill  fits  the  card 
rather  loosely,  a  comparatively  light  puff  will  throw 
both  cards  three  or  four  feet  in  height.  When, 
from  the  humidity  of  the  breath,  the  upper  surface 
of  the  perforated  card  has  a  little  expanded,  and 
the  two  opposite  sides  are  somewhat  depressed, 
those  depressed  sides  may  he  seen  distinctly  to  rise 
and  a])proach  the  upper  card,  directly  in  proportion 
to  the  force  of  the  current  of  air. 

"  Another  fact  to  be  shown  with  this  simple 
ajtparatus,  appears  equally  inexplicable  with  the 
former.  Lay  the  loose  card  upon  the  hand  witli 
the  concave  side  up  ;  blow  forcibly  through  the 
tube,  and,  at  the  same  time,  bring  the  two  cards 
towards  each  other,  when  within  three-eighths  of 
an  inch,  if  the  current  of  air  be  strong,  the  loose 
card  will  suddenly  rise,  and  adhere  to  the  perforated 
card.     If  the  card  through  which  the  quill  passes 
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has  several  holes  made  in  it,  the  loose  card  may  be 
instantly  thrown  otl"  with  the  least  puff  of  air. 

"  For  the  explanation  of  the  above  phenomenon, 
a  gold  medal  and  one  hundred  guineas  were  offered, 
some  years  since,  by  the  Royal  Society.  Such 
explanation  has  been  given  by  Dr.  Robert  Hare, 
of  the  United  States  of  America,  and  is  as  follows  :— 
"  Supposing  the  diameters  of  the  discs  of  card 
to  be  to  that  of  the  hole  as  8  to  1,  tlie  area  of  the 
former  to  the  latter  must  be  as  Gl  to  1.  Hence,  if 
the  discs  were  to  be  separated,  (their  surfaces 
remaining  parallel,)  with  a  velocity  as  great  as  that 
of  the  air  blast,  a  column  of  air  must,  meantime, 
be  interposed,  C4  times  greater  than  that  which 
would  escape  from  the  tube  during  the  interim  ; 
consequently,  if  all  the  air  necessary  to  preserve 
the  balance  be  supplied  from  the  tu1)e,  the  discs 
must  be  separated  with  a  velocity  as  much  less  than 
that  of  the  blast,  as  the  column  required  between 
them  is  greater  than  that  yielded  by  the  tube  ;  and 
vet  the  air  cannot  be  supplied  from  any  other  source, 
unless  a  deficit  of  j.ressure  be  created  between  the 
di>^cs,  unfavorable  to  their  separation. 

'"  It  follows  then  that  under  the  circumstances 
in  question,  the  discs  cannot  be  made  to  move 
asunder  with  a  velocity  greater  than  one  sixty-fourth 
of  that  of  the  blast.  Of  course  all  the  force  ot 
the  current  of  air  through  the  tube  will  be  expended 
on  the  moveable  disc,  and  the  thin  ring  of  air, 
which  exists  round  the  orifice  between  the  discs  ; 
and  since  the  moveable  discs  can  only  move  with 
one  ^ixty-fourth  the  velocity  of  the  blast,  the  nng 
of  air  in  the  interstice  must  experience  nearly  all 
the  force  of  the  jet,  and  must  be  driven  outwards, 
(he  blast  following  it,  in  various- currents,  radiating 
from  the  common  centre  of  the  tube  and  discs." 


MiSCEUANIES. 


OakTrcei^forShipiwiy — It  is  asserted,  in  the 
1  ife  of  liisliop  Watson,  that  a  7-1-gun  ship  requires 
to  build  it  200  oak  trees  of  two  tons  of  timber  each, 
and  supposing  one  hundred  such  trees  growing  on 
an  acre  clears  20  acres  of  woodland.  An  acre  ot  oak 
trees  is  generally  reckoned  at  67GO  square  yards,  or 
nearly  balf  "^  '""^1'  "'^''"^  ^^  *'"^  common  acre. 
Mr  Wood  observed  in  the  House  of  Commons 
lately,  that  it  took  loO  men  a  twelvemonth  to  build 
such  a  ship. 

Rarity  of  the  Air.— ^YW.  atmosphere  at  the  sur- 
face of  the  earth  weighs  151b.  on  every  square  inch, 
a^  3?.  miles  upwards  it  is  twice  lighter  than  at  the 
surfa'ce  ;  at  seven  miles  high  it  is  four  times  lighter  ; 
thus  at  every  elevation  of  3.\  miles,  the  atmosphere 
will  be  twice  lighter  than  at  the  preceding.  As  the 
air  is  about  14.V  mile„  high,  that  quantity  which 
occupies  a  cubic  inch  at  the  surface  ot  the  earth, 
will  be  expanded  so  as  to  occupy  a  space  equal  to 
812  cubic  inches,  or  if  the  table  be  continued  till 
500  miles  of  elevation  were  attained,  a  single  cubic 
inch  of  the  air  we  breathe  would  fiU  a  hollow  sphere, 
equal  in  diameter  to  the  orbit  of  the  planet  Saturn, 
or  1822,000,000  miles. 

■  Mi7iute  Ohjects.^Tho  ingenuity  of  the  Germans 
and  others  in  the  construction  of  minute  objects  is 
almost  incredible.      A  cup  made  from  a  piece  ot 


ivoiy  of  the  size  of  a  common  peppercorn,  by 
Nerlinger,  a  German,  is  said  to  have  held  1200 
other  ivory  cups,  having  each  its  separate  handle, 
all  gilt  on  the  edges  ;  and  besides  this  there  was 
room  for  400  more  ;  but  unfortunately  for  the  lovers 
of  minutije,  the  artist  died  liefore  he  had  accom- 
jdished  this  microscopic  performance. 

jMyrmccides  is  mentioned  by  several  ancient 
authors,  for  his  singular  skill  in  working  minute 
images  of  marble  or  ivory — for  instance,  a  carriage 
so  small,  that  it  was  covered  by  the  wings  of  a 
common  fly,  together  with  its  driver. 

To  Extract  the  Perfume  of  Flowers. — Procure  a 
quantity  of  tlie  petals  of  any  flow  er  which  has  an  ^ 
agreeable  flavor — card  thin  layers  of  cotton  wool,  | 
which  dip  mto  the  finest  Florence  oil,  sprinkle  a 
small  quantity  of  fine  salt  on  the  flowers,  and  place 
layers  of  cotton  and  flowers  alternately,  until  an 
earthen  vessel,  or  wide-mouthed  glass  vessel  is  quite 
full.  Tie  the  top  close  with  a  bladder,  and  lay  the 
vessel  in  a  south  aspect,  exposed  to  the  heat  of  the 
sun,  and,  in  fifteen  days,  when  opened,  a  fragrant 
oil  may  be  squeezed  away  from  the  whole  mass — 
little  inferior,  (if  roses  are  made  use  of,)  to  the 
dear  and  higlily-valued  otto,  or  odour  of  roses. 


QUERIES. 

I  —How  are  waxen  fruit  and  flowers  made  ?     [The  process 

shortly.— Ed..] 

2— Wh;it  i.s  that  substance  called  British  gum.  which  is 
so  muoh  u.seil  by  calico  printers? 

3_Whiit  is  the  preparation  for  milk  of  roses  ? 

4— Why  does  a  cSt  alwajs  fall  upon  her  feet? 

S_A  red  rose,  exposed  to  the  fumes  of  sulphur,  soon 
becomes  white.     What  is  the  reason  of  this  ? 

6— Whence  arise  the  different  forms  of  flakes  of  snow  ? 

7 What  occasions  the  luminosity  of  the  ocean  ? 

8— How  are  the  dissolving  views  of  Mr.  Childc  managed? 

9_l3  it  p,.ssible  to  freeze  pure  alcohol?     [No. — Ei>.] 

10— Has  climate  or  time  any  effect  upon  alcohol  when  kept 
closely  stopped  up  in  glass  bottles  ?     [None  whatever.— Ei>.] 

CORRESPONDENTS. 

C.  on  the  vegetable  wonder  in  our  next. 

TYKO. A  very  early  Number  will  contain  a  full  description 

hitters  from  A  SUBSCRIBEK,  and  G.KNIGHT,  in  our  next. 

C'KKTES.— Yes,  certainly,  we  pledge  ourselves  to  continue 
and  finish  all  subjects  and  processes  we  begin  to  describe, 
and  that  as  early  as  possible  after  their  commencement. 

SPECTACLE   SECRETS  in  our  next. 

A  CHEMIST— We  shalllie  happy  to  insert  his  paper  when 
we  liave  the  remainder  of  it 

HRON/.E  forgets  that  bronze-casting  and  bronzing  are  totally 
dillVront  thirtgs. 

COKUESI'ONDENTS  will  excuse  ns  from  not  inserting  in 
"oiieral  the  letters  which  accompany  their  communications, 
wo  will  do  them  the  .strictest  justice,  but  merely  Queries, 
&c.  may  be  inserted  without  the  parade  which  a  letter  to 
each  would  occasion. 


Communications,  Books  for  Review,  Inventions  for  Illustra- 
tion, he,  to  be  addressed  to  the  Editor,  at  the  Printer  s. 
.-Vll  Letters  must  be  post  paid. 
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SCIENCE. 

MAGIC  LANTHORN  AND  PHANTASMAGORIA. 

Thkre  are   few   instruments    so    generally 
employed  as  a  vehicle  of  rational  and  scien- 
tific  amusement  as   the  Magic   Lan thorn. 
The  Galanty  Show  indeed  seems  as  it  were 
engrafted   in   our   earliest   recollections    of 
Christmas  frolics.     The  grotesque  figures, 
the  terrific  phantoms,  and  the  magnificent 
processions,     displayed    "   aU    on   a    white 
sheet,"  took  too  early  and  too  vivid  a  hold 
upon  our  fancies  to  be  easily  forgotten — 
and  when  we  first  saw  a  Phantasmagoria , 
with  its  ghastly   and    changing  heads — its 
prominent  and  apparently-approaching  mon- 
sters— how  we  trembled  with  fear  and  won- 
der.    Nor  were  we  singular,   for  when  this 
•instniment  was  first  discovered  in  1802,  the 
whole  world,    (as  the  French  would  say,) 
were  equally  struck  with  astonishment.     To 
witness  the  wonderful  effects,  grave  as  well 
as  gay,    the  aged  and  the  young,  flocked 
nightly  in  crowds  to  the  exhibition.     Yes — 
and  so  they  do  now  too,  to  see  the  beautiful 
and  well-managed    "  Dissolving   Views"  of 


Mr.  Childe  ;  or  a  "  Lecture  on  Astronomy ,'^ 
if  illustrated  by  a  good  Magic  Lanthorn. 

In  describing  and  managing  this  instru- 
ment four  things  require  separate  attention. 
The  construction  of  the  instrument  itself — 
the  medium  or  screen  upon  which  the  objects 
are  to  be  shown — the  painting  and  combi- 
nation of  the  sliders — and  the  requisite  at- 
tention to  the  use  and  management  of  the 
whole.  We  shall  consider  the  first  of  these 
particulars  now,  and  the  rest  at  an  early 
opportunity. 

A  is  a  tin  or  wooden  box,  about  eight 
inches  in  each  of  its  dimensions,  furnished 
with  a  bent  tin  tunnel  or  chimney  at  top,  to 
carry  oft'  the  smoke  of  the  lamp  which  is  in 
the  middle.  It  is  furnished  also  with  hnn- 
dles  to  carry  the  whole  by,  and  with  holes 
around  and  near  the  bottom,  to  feed  the 
flame  with  the  air  necessary  to  its  combus- 
tion. One  side  of  the  box  must,  of  course, 
be  made  to  open,  that  the  light  may  be 
managed.  The  lamp  withinside  presents 
nothing  peculiar  in  construction — it  is  a 
common  Argand  burner,  but  furnished  at 
tlie  back  with  a  concave  reflector  to  increase 

[d.  trancis,  rniNTKR.  15,  old  broao  strsbt. 
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the  intensity  of  the  light.  In  order  to  get 
a  good  position  for  the  light  it  should  he 
made  to  slide  backwards  and  forwards  by 
means  of  a  wire,  (as  seen  in  the  figure.) 
In  the  front  of  the  box  is  a  tin  tube,  having 
in  it  two  lenses,  a  plano-convex  lens  or  bull's- 
eye  B,  near  the  light,  and  a  smaller  double 
convex  lens  c,  at  the  end  of  the  tube, 
farther  off.  The  tube  is  fastened  to  the 
lanthorn  by  a  square  foot,  two  sides  of 
which  are  left  open  to  admit  the  sliders. 
The  double  convex  glass  is  also  made  to 
slide  in  and  out,  that  the  focus  may  be  pro- 
perly adjusted.  In  the  common  construc- 
tion the  slider  passes  between  the  light 
and  larger  lens.  Such,  however,  is  not  the 
best  method  ;  the  objects  should  pass 
between  the  two  lenses,  the  bull's-eye  being 
fixed  to  the  lanthorn  itself,  as  is  represented 
at  B  in  our  figure.  In  some  cases  a  third 
lens  is  admitted  between  the  two  others, 
aud  supposing  a  necessity  existed  of  exhi- 
biting phantasmagorially,  that  is,  behind  the 
screen,  and  in  a  confined  space  it  is  useful, 
because  of  increasing  more  the  field  of  view 
in  proportion  to  the  distance  between  the 
lanthorn  and  screen,  otherwise  it  is  injurious  ; 
for  be  it  remembered  in  all  optical  instru- 
ments, that  the  more  compound  the  instru- 
ment, ceteris  paribus,  the  more  obscure  the 
image. 

The  Phantasmagorial  Lanthorn  dlff'ers  in 
no  degree  whatever  from  the  above,  except 
that  the  tube  holding  the  lenses  is  made  so 
as  to  ])roject  beyond  the  lens  c,  and  the  lens 
itself  is  made  to  slide  readily  and  evenly 
backwards  and  forwards,  either  by  means  of 
rack  and  pinion ;  or  more  simply  by  little 
studs,  fastened  on  each  side  of  it,  which 
pass  through  the  sides  of  the  tube,  and  are 
moved  along  by  means  of  tlie  finger.  Other 
contrivances  for  the  better  eff'ect  of  the  ex- 
hibition are  not  unworthy  of  attention, 
particularly  that  of  a  flap  to  shut  oft'  the 
light  suddenly ;  this  may  be,  a  tin  shder 
placed  in  a  groove  close  to  the  lanthorn,  or 
else  a  piece  of  tin  fastened  in  the  front  of  all. 
The  square  chamber  also  into  which  the 
objects  ai-e  placed,  may  and  ought  to  have 
the  top  made  so  as  to  open  upon  occasion, 
for  tliere  are  many  sliders  which  must  be  put 
in  at  the  top,  and  the  eyes  of  moveable 
figures  are  much  more  easily  moved  from 
that  position.  Again,  by  the  usual  con- 
struction of  the  lens,  the  centre  of  the  field 
of  view  is  the  bi'ightest,  and  towards  the 
edge  the  figures  are  not  only  dim,  but  dis- 
torted, and  that  for  the  same  reason,  as 
explained   when   treating   of    the   Camera 


Obscura.  (See  No.  I,  Page  I. J  It  may 
be  in  a  great  degree  remedied  bv  the  same 
means,  namely,  substituting  a  meniscus  glass 
for  the  double  convex  lens,  or  else  two 
lenses  (of  a  longer  focus)  'so  placed  as  to 
touch  each  other.  Another  more  serious 
cause  of  distortion  arises  from  the  painting 
of  the  sliders,  for  however  experienced  and 
skilful  a  draughtsman  may  have  been  em- 
ployed upon  them,  it  is  rarely  but  that  when 
multiphed  100  or  1000  times,  they  appear 
out  of  naturtd  proportion.  Thus  grotesque 
subjects,  rather  than  those  that  are  elegant, 
are  mostlv  chosen  for  exhibition. 

[Note  — By  an  inadveitence,  not  seen  till  too 
late  for  alteration,  the  plano-convex  lens  in  our 
drawing  has  the  convex  side  turned  towards  tlie 
light,  instead  of  the  flat  side,  as  should  be  the 
case. — Ed.] 


PHOTOGENIC    DRAWING. 

Though  a  month  has  nearly  elapsed,  and 
we  have  taken  no  notice  of  the  extraordi- 
nary process  of  Photogenic  or  Photogra- 
phic Drawing,  which  now  occupies  such 
general  attention,  it  has  been  because 
we  were  desirous  in  this,  as  in  all  things 
else,  to  test  aud,  if  possible,  improve  upon 
the  experiments  suggested  by  Mr.  Talbot, 
and  since  pursued  with  such  ardour  by  all 
the  philosophers  and  artists  of  this  c'oun- 
tiy,  of  France,  and  of  Germany.  We  now 
however  proceed  to  give  all  the  informa- 
tion in  our  power,  having  tried  all  the  dif- 
ferent receipts  published. 

History. — It  Avas  known  in  a  very  early 
stage  of  chemical  science,  that  Light  had 
the  effect  of  changing  the  white  chloride 
of  silver  into  the  black  oxyde  of  silver, 
and  bv  a  continuation  of  its  action  even 
into  metallic  silver. 

In  an  early  volume  of  the  Transactions 
of  the  Royal  Society,  an  analogous  experi- 
ment is  clearly  designated;  also  in  Hooper's 
Mathematical  Recreations.  In  a  little  book 
published  about  twenty  years  ago,  called 
Philosophical  Recreations,  is  an  experiment 
entitled  "  To  write  on  glass  by  means  of 
the  sun's  light''  of  a  similar  nature  ;  and 
another  modification  of  the  same  process 
has  already  been  noticed  in  Parlour  Magic. 
(see  our  last  nuiiibcr, page  \~j.)  Besides 
which,  and  as  of  more  importance  to  us 
now,  is  the  knowledge  that  Sir  Humphrey 
Davy  and  Mr.  "Wedgwood  were  engaged 
in  a  course  of  chemical  experiments  upon 
this  very  subject  in  1802  and  subsequently, 
the   i-esult  of  which   was  so  complete  a 


I 
I 


MAGAZINE    OP    SCIENCE. 


19 


failure,  that  Sir  H.  Davy  declared  as  his 
opinion,  that  the  process  could  never  be  so 
far  made  successful  as  to  be  applied  to  any 
useful  purpose. 

xibout  the  same  time  M.  Hitter  and  our 
countiynian  Dr.  Wollaston  were  directing 
their  attention  to  the  same  subject,  not 
with  the  same  view,  but  to  auiilyze  the  rays 
of  light  as  refracted  by  a  piism  ;  in  order 
to  ascertain  more  fully  the  relative  heating 
and  decomposing  etiects  of  the  diiierent 
ends  of  the  solar  spectrum. 

The  subject  from  that  time  ceased  to  be 
regarded  with  any  interest  until  M.  Da- 
guerre,  one  of  the  painters  of  the  Diorama, 
communicated  to  the  French  Institute,  that 
he  had  made  a  remarkable  discovery,  where- 
by he  was  enabled  in  an  infinitely  short 
space  of  time,  to  produce  minute  and  ela- 
borate drawings  of  the  most  complicated 
subjects  without  aid  from  the  pencil,  his 
only  artist  being  the  sun.  This  account 
was  published  in  the  Literary  Gazette  of 
last  January  as  having  been  read  before  the 
Royal  Society,  where  also  specimens  of 
M,  Daguerre's  process  were  exhibited. 
These  were  so  beautiful  and  so  accurate  m 
perspective,  in  sharpness  and  in  due  gra- 
dation of  light  and  shade  that  all  who  saw 
them  were  astonished.  Soon  after  the 
above  account  was  published  Mr.  Fox 
Talbot  communicated  in  the  Philosophical 
Magazine  that  he  also  had  for  about  four 
years  been  acquainted  with  a  process  ana- 
logous to  that  of  M.  Daguerre — then  two 
Englishmen  claimed  the  invention — then 
the  celebrated  botanical  draughtsman  Mr. 
Bauer,  in  behalf  of  a  deceased  friend,  one 
M.  Xeipce,  whom  it  is  proved  was  formerly 
in  connection  with  M.  Daguerre,  and  to 
whom  there  is  no  doubt  the  latter  is  in- 
debted if  not  to  the  completion  of  his 
method,  at  least  to  a  considerable  progress 
towards  it,  as  pictures  still  remain  which 
belonged  to  M.  Neipce,  executed  by  him 
so  long  ago  as  1826. 

JVature  and''  Effect. — Our  process,  as 
originating  with  Mr.  Wedgewood,  and  so 
greatly  improved  by  Mr.  Talbot,  is  totally 
different  from  that  of  the  French  philo- 
sophers— their's  gives  the  shadows  in  their 
proper  places,  and  of  their  proj)er  depths. 
Thus  the  French  pictures  are  accurate  re- 
presentations of  nature — the  outline  is  also 
sharp  and  well  defined  ;  but  with  om-s,  as 
at  present  formed,  the  lights  and  shadows 
are  reversed,  that  which  is  brightest  in  the 
copy  is  darkest  in  the  sun-drawn  counter- 
part.    There  is,   moreover,   a    cloudiness 


about  the  very  be«t  specimens,  which,  al- 
though it  often  adds  to  general  softness  of 
effect,  detracts  much  from  force,  expression, 
and  utility.  This  must,  of  necessity,  be 
the  case,  considering  the  nature  of  the  pro- 
cess, which  is  as  follows  : — Paper  is  imbued 
or  coated  with  a  salt  of  silver,  whence  it 
becomes  sensitive  to  light,  not  merely  the 
beams  of  the  sun,  but  die  diffused  light  of 
day — changing,  when  thus  exposed,  from 
its  original  white  color,  first  to  a  violet,  and 
afterwards  to  v;irious  shades  of  red,  brown, 
or  black,  according  to  the  time  of  its  ex- 
posure, and  the  strength  of  the  solution  of 
silver  washed  over  it.  Now  supposing  a 
piece  of  lace,  or  checked  muslin,  be  placed 
upon  this  prepared  paper,  a  pane  of  glass 
be  put  over  to  keep  it  steady,  and  then  ex- 
posed :  the  rays  of  light  will  be  partly,  if 
not  wholly  intercepted  by  the  threads  of 
the  muslin  or  lace,  and  in  these  parts  the 
color  of  the  paper  beneath  will  not  be 
changed.  Apply  the  same  process  to 
another  object  :  namely,  a  copper-plate 
print,  or  the  printed  impression  of  a  wood 
cut — wherever  in  these  is  a  mass  of  shade, 
or  a  dark  line,  such  will  intercept  the  light, 
and  a  white  mark  will  be  occasioned  on  the 
photogenic  paper,  the  whola  picture  be- 
coming reversed :  thus  a  lady,  represented 
in  a  copper-plate  as  with  black  hair  and  a 
fair  complexion,  would  appear  in  the  copy 
to  have  white  hair  and  a  dark  skin — a  round 
ball  would  seem  a  hollow  cup — a  clear 
bright  sky  and  gloomy  mountains  would 
appear  like  a  sunshiny  prospect  in  a  thunder 
storm,  when  represented  by  means  of 
Mr.  Talbot's  process. 

• 

To  obtain  then  a  copy  like  the  original 
in  shadow,  this  first  copy  is  to  be  substituted 
for  the  engraving  or  wood  cut,  when  of 
coui'se  upon  a  piece  of  the  paper,  a  design 
like  the  original  in  general  effect  will  be  pro- 
duced, though,  let  it  be  understood,  it  will 
want  its  sharpness  and  clearness  of  detail. 
Another  modification  of  the  process  of 
Photogenic  Drawing  is  that  by  reflected 
light  from  natural  objects.  In  a  Camei'a 
Ohscura,  {see  pages  1  and  12,)  objects 
animate  and  inanimate  are  (diminished  at 
will,  by  proper  lenses,  and  according  to  the 
distance  of  the  screen,)  reilectcd  upon 
an  appropriate  and  convenient  medium. 
Supposing,  therefore,  a  sheet  of  photogenic 
paper  be  placed  at  the  proper  position,  it 
will  catch  and  be  altered  by  the  lights 
thrown  upon  it,  and  thus  a  picture  may  be 
formed  ;  and  so  may,  also,  a  delineation  of 
any  object'oontained  in  w  iSolar  Alk-roscopc 
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be  represented  on  a  sheet  of  the  prepared 
paper  fixed  properly  before  it.  Artificial 
light,  such  as  that  from  candles,  ike,  has 
no  effect  upon  photogenic  paper,  except 
in  circumstances  of  extraordinary  intensity. 
Paper  subjected  to  the  action  of  that  light, 
occasioned  by  charcoal  points  when  a 
stream  of  the  galvanic  fluid  passes  through 
them,  commonly  called  the  charcoal  light, 
did  not  produce  even  the  violet  tinge  upon 
the  paper  until  exposed  to  it  for  some  hours. 
The  lime  light,  or  that  used  in  the  oxyhy- 
drogen  microscope,  and  foiTnedby  a  stream 
of  hydrogen  thrown  upon  lime,  and  urged 
into  intensity  of  light  by  oxygen,  affects 
the  paper  in  a  few  minutes,  and  depicts  the 
enlarged  microscopic  objectupon  the  screen. 
It  will  now  be  argued  that  as  the  unchanged 
part  of  the  paper  still  remains  susceptible 
to  light,  that  will  also  soon  become  equally 
dark  v.ith  the  rest,  and  the  whole  rendered 
useless.  Such  is  the  case :  and  ignorance  of 
the  method  oi  fixing  the  pictures  occasioned 
Sir  H.  Davy  to  entertain  an  opinion  of  the 
uselessness  of  the  whole,and  in  fact  removed 
to  a  great  distance  in  utility  his  experi- 
nients,  and  those  recorded  as  previous  to 
him,  from  the  modern  discoveries. 

(To  be  continued.J 


form,  was  so  great,  that  most  of  the  ships 
at  present  in  our  navy  have  been  modelled 
after  captured  French  ships.  Now  this  su- 
])eriority  was  altogether  derived  from  the 
plan  of  constructing  their  ships  on  mathe- 
matical principles.  Such  is,  however,  now 
the  progress  of  scientific  instruction  in  this 
country,  that  there  is  every  reason  to  hope 
on  this  point,  as  on  others  involving  not 
contention,  but  emulation,  that  we  shall  not 
be  surpassed  by  our  enhghtened  rivals. 


FRENCH    SHIPPING. 

It  would  be  difficult  to  find  a  more  striking 
example  of  the  utility  of  the  application  of 
the  mathematical  sciences  to  the  practical 
arts,  than  is  to  be  found  in  the  success  of 
the  French  nation  in  ship-building.  They 
are  not  a  maritime  people.  One  of  their 
ambitious  sovereigns,  however,  resolved  to 
make  them  so,  and  employed  men  of  science 
to  build  ships.  He  and  the  subsequent  so- 
vereigns of  France  encouraged  them  in 
ascertaining  mathematically  the  best  form 
for  ships,  and  in  applying  the  mathematical 
sciences  to  their  consti-uction.  The  con- 
sequence has  beer,  that  the  French  ships, 
particularly  of  their  royal  navy,  are  in  ge- 
neral equal,  if  not  superior,  as  to  form,  to 
any  other  ships  of  the  whole  globe.  We 
are  a  maritime  people,  possessing  a  more 
extensive  sea-coast,  and  more  familiar  with 
the  ocean  than  any  other  nation.  In  the 
practical  and  merely  manual  part  of  building 
ships,  as  well  as  in  managing  them,  we  are 
superior  to  our  neighbours.  That  we  in 
general  overtook  and  captured  the  finer- 
formed  vessels  of  the  French,  was  a  con- 
sequence of  the  superior  skill  of  our  sailors  ; 
but  the  superiority  of  those  vessels,  as  to 


FIRING    GUNPOWDER    BY    THE    GALVANIC 
BATTERY. 

Various  methods  of  firing  gunpowder  by 
means  of  the  voltaic  fluid  were  suggested 
and  practiced  almost  as  soon  as  the  science 
itself  was  known.  Tlie  first  account  of  such 
experiments,  that  were  carried  to  any  extent, 
or  applied  to  practical  purposes,  is  given  in 
the  2 1st  vol.  of  SilHman's  American  Jour- 
nal of  Science  ;  and  more  recent  results  are 
given  in  a  paper  communicated  to  the  British 
Association  in  1836,  in  which  Dr.  Hare 
mentioned  the  apphcation  of  voltaic  action 
to  the  useful  purposes  of  blasting  rocks,  &c. 
using  for  this  purpose,  the  instrument  or 
battery,  commonly  called  the  Calorimeter. 
Dr.  Hare  also  mentioned,  that  the  same 
power  might  be  employed  to  fire  charges  of 
gunpowder  under  water,  though  he  does  not 
appear  to  have  instituted  any  experiments, 
to  prove  the  efficacy  of  the  principle.  This 
has,  however,  been  ftdly  accomplished  lately 
by  Colonel  Pasley,  who  uses,  as  the  only 
necessary  power,  a  batteiy  of  six  or  eight 
pint  jars,  arranged  according  to  the  sus- 
taining principle  of  Mr.  Daniel. 

The  experiments  instituted  w^ith  these 
means  are  now  the  subject  of  public  dis- 
cussion and  interest :  the  following,  abridged 
from  the  daily  prints,  is  an  outline  of  the 
process,  its  effects,  and  probable  conse- 
quences. 

"  The  Royal  Engineers  at  Chatham,  under  Co- 
lonel Pasley  have  repeatedly  fired  gunpowder  at  the 
distance  of  500  feet,  with  their  conducting  wires, 
either  buried  under  ground,  or  led  entirely  under 
water,  except  a  few  feet  immediately  connected 
with  the  battery,  which  in  their  sub-aqueous  ex- 
plosions was  in  a  boat  on  the  Medway,  the  powder 
being  lodged  at  the  bottom  of  the  river.  On 
Saturday,  April  6th,  they  applied  their  voltaic 
battery  to  the  blasting  of  rocks  under  water.  Two 
very  large  and  heavy  pieces  of  hard  sandstone  were 
prepared  and  loaded  with  three  quarters  of  a  pound 
of  powder  in  each.  The  conducting  wires  were 
led  from  each  charge  to  the  battery,  which  was 
placed  on  the  gun-wharf,  and  the  stones  lowered 
to  the  bottom  of  the  river,  where  the  water  was 
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fourteen  feet  deep.  Upon  passing  the  shock  the 
gunpowder  was  in  both  instances  fired,  and  the 
stones  split  into  fragments. 

"  The  results  of  these  and  other  similar  experi- 
ments may  be  of  great  importance,  especially  for 
defensive  military  mines,  because  the  voltaic  battery 
affords  the  only  possible  means  of  firing  several 
such  mines,  not  only  instantaneously  but  simulta- 
neously, whereas  by  the  common  method  of  a  port- 
fire or  fusee,  connected  with  a  train  of  powder,  no 
positive  certainty  as  to  time  can  be  calculated  upon. 
For  sub-aqueous  explosions  the  superiority  of  the 
voltaic  battery  is  still  more  striking  ;  so  much  so 
that  Colonel  Pasley  has  repeatedly  declared  that  if 
he  had  been  possessed  of  the  same  voltaic  appa- 
ratus, and  had  known  how  to  use  it,  last  year  in 
his  operations  on  the  Thames,  it  would  have  saved 
a  great  deal  of  trouble  and  expense. 

"  Nothing  can  appear  easier  than  to  fire  gunpow- 
der under  water  by  the  voltaic  battery,  as  exhibited 
in  a  lecture -room,  but  the  mode  usually  adopted 
upon  such  occasions,  of  passing  the  conducting 
wires  into  the  charge  through  a  cork  coated  with 
sealing  wax,  and  of  insulating  the  remaining  length 
of  wire  in  small  Indian  rubber  tubes,  is  inadequate 
and  inexpedient  for  practical  purposes,  in  a  rapid 
tide  way  and  in  deep  water.  In  Colonel  Pasley's 
experiments  at  Chatham,  corks  and  sealing  v,-ax 
were  rejected,  the  former  as  being  too  weak,  the 
latter  from  being  liable  to  crack,  and  Indian  nibber 
w-as  also  rejected  as  being  far  too  expensive  ;  instead 
of  which  a  composition  of  pitch,  bees-wax,  and 
tallow  was  adopted,  the  remarkable  efficacy  of  which 
was  proved  by  keeping  one  of  these  experimental 
charges  ten  days  under  water,  before  it  was  fired, 
when  the  powder  was  still  perfectly  dry. 

"^  The  conducting  wires  are  bound  tightly  to  the 
different  sides  of  a  weU-tarred  rope,  by  tarred 
hempen  yarn  covering  the  whole,  which  thus  pre- 
pared, resembled  a  single  rope,  and  might  be  coiled 
up  and  veered  out  as  one.  ,One  of  the  most  im- 
portant points  necessary  was  to  prevent  all  strain 
acting  upon  the  conducting  wires  from  without, 
and  thereby  breaking  the  very  small  delicate  plati- 
num wire  within  the  charge,  which  by  interrupting 
the  circuit,  would  render  explosion  impossible." 

Colonel  Pasley,  in  the  course  of  his  ex- 
periments, noticed  some  important  facts  re- 
lative to  the  comparison  of  thick  and  thin 
copper  wires  in  passing  the  shock.     He  says 

"  Copper  bell  wires  one-sLxteenth  of  an  inch  in 
diameter,  were  comparatively  useless,  the  best  con- 
ducting wires  being  those  of  one-fifth  of  an  inch  in 
diameter,  which  should  always  be  used  for  great 
explosions,  and  none  less  than  one-eighth  of  an 
inch  even  for  small  explosions,  or  for  blasting." 

The  officers  who  witnessed  the  experi- 
ments were  unanimously  of  opinion  that  it 
would  be  absolutely  impossible  to  fire  gun- 
powder under  w^ater,  at  the  distance  of  3  or 
400  yards,  by  six  of  Professor  Daniel's  cells, 
with  conducting  wires  only  about  as  thick 
as  a  common  bell-wire,  as  was  asserted  in  a 
paper  on  the  subject  of  blasting  rocks  by 
galvanism,  (pubhshed  in  a  scientific  journal 
for  the  month  of    May,   1838 J    instead  of 


which  they  think  tliat  to  produce  ignition  by 
such  wires,  a  battery  must  be  constructed 
infinitely  greater  than  any  one  ever  made. 
In  their  own  experiments  they  never  suc- 
ceeded in  firing  a  sub-aqueous  charge,  even 
at  a  distance  of  100  feet,  by  fewer  than 
eight  cells,  whereas  in  using  the  large  wires, 
the  same  number  of  cells  was  found  capable 
of  producing  ignition  at  five  times  that 
distance. 

The  superiority  of  the  voltaic  battery  over 
the  common  electrical  machine  for  these 
and  similar  purposes  is  apparent,  considering 
that  it  may  be  used  in  the  open  air,  even 
exposed  to  rain  and  snow,  in  all  weathers, 
and  that  it  requires  no  skill  in  manufacture 
or  in  management. 


NATURAL   HISTORY. 

To  the  Editor  of  the  Scientific  Magazine. 

A'lCTORIA     REGINA. 

Sir. — Some  of  your  readers  may  not  probably  be 
aware  that  British  Guiana  boasts  a  vegetable  pro- 
duction, more  splendid,  as  it  is  certainly  more 
extraordinary,  than  any  other  plant  with  which  the 
enterprise  of  British  collectors  has  yet  made  us 
acquainted.  It  is  an  aquatic  plant,  called  "Victoria 
Regina,"  in  honor  of  Her  present  Majesty,  and 
w-as  discovered  by  R.  H.  Schomburgh,  Esq.,  who 
transmitted  the  original  drawings  to  the  Botanical 
Society  of  London,  accompanied  with  a  description, 
which  was  read  before  that  Society  on  the  7th  of 
September,  1837,  and  of  which  the  following  is  an 
abstract : — 

*'  While  contending  with  the  difficulties  nature 
opposed  in  different  forms  to  our  progress  up  the 
river  Berbice,  we  arrived  at  a  point  where  the  river 
expanded,  and  formed  a  currentless  basin.  Some 
object  on  the  southern  extremity  of  this  basin 
attracted  my  attention  ;  it  was  impossible  to  form 
any  idea  what  it  could  be,  and,  animating  the  crew 
to  increase  the  rate  of  paddling,  shortly  afterwards 
we  were  opj)osite  the  object  which  had  raised  my 
curiosity — a  vegetable  wonder.  All  calamities  were 
forgotten :  I  felt  as  a  botanist,  and  felt  myself 
rewarded.  A  gigantic  leaf,  from  five  to  sLx  feet  in 
diameter,  salver-shaped,  with  a  broad  rim  of  a  light 
green  above,  aud  a  vivid  crimson  below,  resting 
upon  the  water ;  quite  in  character  with  the  won- 
derful leaf  was  the  luxuriant  flower,  consisting  of 
many  hundred  petals,  passing  in  alternate  tints  from 
pure  white  to  rose  and  pink.  The  smooth  water 
was  covered  with  them  ;  I  rowed  from  one  to 
another,  and  observed  always  something  new  to 
admire.  The  leaf  on  its  surface  is  of  a  bright 
green,  in  form  orbiculate,  with  this  exception  op- 
posite its  axis,  where  it  is  slightly  bent  in  ;  its  dia- 
meter measured  from  five  to  six  feet ;  around  the 
niaigin  extended  a  rim,  about  three  to  five  inches 
liigh,  on  the  inside  light  green, like  the  uj)per  surface 
of  the  leaf,  on  the  outside  like  the  leaf's  lower  part, 
of  a  brijiht  crimson.  The  stem  of  tlie  flower  is  an 
inch  thick  ucdr  the  calyx,  and  is  studded  with  sharp 
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elastic  prickles  about  three-quarters  of  an  inch  in 
length.  The  calyx  is  four-leaved,  each  upwards  of 
seven  inches  in  length,  and  three  in  breadth  at  the 
base  ;  they  are  thick,  white  inside,  reddish  brown, 
and  prickly  outside.  The  diameter  of  the  calyx  is 
twelve  or  thirteen  inches,  on  it  rests  the  magnificent 
flower,  which,  when  fully  developed,  covers  com- 
pletely the  calyx  with  its  hundred  petals.  When 
it  first  opens  it  is  white,  with  pink  in  the  middle, 
which  sjjreads  over  the  whole  flower  the  more  it 
advances  in  age,  and  it  is  in  generally  found  the  next 
day  of  a  pink  color — as  if  to  enhance  its  beauty  it 
is  sweet-scented.  Like  others  of  its  tribe  it 
possesses  a  fleshy  disc,  and  petals  and  stamens 
ivhich  pass  gradually  into  each  other,  and  many 
petaluid  leaves  may  he  observed  which  have  vestiges 
of  an  anther.  We  met  them  afterwards  frequently, 
and  the  higher  we  advanced  the  more  gigantic  they 
became.  We  measured  a  leaf  which  was  six  feet 
five  inches  in  diameter,  its  rim  five  and  a  half  inches 
high,  and  the  flower  across  fifteen  inches. 

"The  rich  plant  collector  who  would  have  this  mag- 
nificent vegetable  production  added  to  his  Aquarium, 
must  erect  a  building  which  will  be  to  our  present 
buildings  for  stove  aquatics,  as  Gog  and  Magog  to  a 
Lillijjutian.  The  descrij)tion  given  of  it  leads  to 
the  presumption  that  it  is  a  species  of  Nympoea, 
of  which,  you  are  aware,  many  tropical  varieties 
are  cultivated  in  this  country." 

I  have  underlined  a  passage  in  the  above  quotation 
for  the  purpose  of  remarking,  that  botanists  appear 
to  be  wrong  in  concluding  that  double  flowers  are 
"  monsters,''  and  only  the  result  of  cultivation. 
Here  is  a  flower  that  has  evidently  never  received 
the  care  of  man,  to  which  the  artificial  experiments 
of  the  florist  are  unknown,  and  which  appears  to 
be  rapidly  passing  into  that  state  which  botanists 
consider  perfectly  unnatural.  Botanists  must  re- 
voke their  decision  on  this  point,  and  this  for  an 
abundance  of  reasons,  which  I  have  not  now.  time 
to  furnish,  but  which  I  will  ofler  on  a  future  occa- 
sion, if  they  be  worth  the  attention  of  your  readers. 

Can  you  inform  me  if  the  "  Cineraria;''  natives 
of  this  country  are  furnished  with  bracts  at  regular 
intervals  up  the  flower  stalk — if  so,  this  peculiarity 
is  not  noticed  by  Withering. 

With  best  wishes  for  the  success  of  your  Pe- 
riodical, believe  me  truly  youi-'s, 

C. 

[The  above-mentioned  s])lendid  pliuit  is  beyond  all  doubt 
the  same  that  was  discovered  by  Dr.  Popjiig,  in  the  river 
Maranon,  and  (le.seribed  first  in  a  letter,  dated  March,  1832, 
and  fully  described  in  a  German  journal  in  November  of  that 
year,  under  the  name  of  Euryalk  A.mazo.sica.  Its  new 
name  then,  unless  retained  by  the  consent  of  Dr.  Poppig, 
must  be  given  up.  The  Knglish  Ciucrariie  have  no  bracts  : 
which  are  properly  small  leaf-like  appendages  that  accom- 
pany the  flower,  and  are  therefore  found  only  on  the  flower- 
stalk  or  peduncle,  as  in  the  violet.  The  Cineraria  palustris 
is  a  much  branched  plant,  and  bears  nothing  that  can  be 
taken  for  bracts.  In  the  Cineraria  campestris,  (or  Cineraria 
integrifolia  of  Withering,)  the  leaves  become  gradually 
smaller  uj)  the  stem,  and,  as  oi\r  correspondent  says,  are  at 
nearly  eciual  distances,  but  the  regular  gradation  of  the 
leaves  in  size  and  shape,  as  well  as  their  being  borne  at  a 
distance  from  the  flowers,  shows  that  they  arc  not  bracts — 
Ed.] 


FINE   AND    ORNAMENTAL    ARTS. 

WAXEN    FRUIT. 

There  are  three  distinct  processes  in  making 
Fruit  and  other  objects  m  wax.  1st. — 
The  requisite  moulds.  2nd. — Casting  the 
fruit  in  those  moulds.  3rd. — Coloring  and 
otherwise  finishing  the  castings. 

The  first  of  them  is  generally  considered 
the  most  difficult,  and  the  more  so  because 
the  teachers  of  this  art  seldom  instruct  their 
pupils  in  making  the  moulds ;  but  on  the 
contrary,  if  they  know  how,  and  this  is  not 
alwaj'S  the  case,  purposely  omit  it,  that 
there  may  be  a  sale  for  those  they  have  for 
disposal.  Nothing,  however,  can  be  more 
simple  than  the  method  and  the  materials 
employed ;  the  latter  indeed  consist  only  of 
a  little  grease  and  superfine  plaster  of  Paris 
(which  may  be  procured  at  any  of'  the  Ita- 
lian plaster  figure  makers,  at  from  ^d.  to  Oc/. 
per  half  bag  of  7  lbs.,  which  quantity  will 
make  several  moulds),  a  basin,  spoon,  table- 
knife,  garden-pot  full  of  damp  sand,  a  sheet 
of  thin  tin,  cut  into  strips  of  three  inches 
wide,  and  some  string.  Thus  furnished  set 
to  work. 

Suppose  we  desire  a  mould  for  an  apple, 
and  we  have  a  real  one  to  mould  from,  press 
down  the  apple  into  the  damp  sand,  until 
very  nearly  one-half  of  it  is  buried,  that  is 
until  the  sand  reaches  to  the  thickest  part : 
in  an  apple  this  would  be  near  the  middle ; 
in  a  pear  near  one  end,  unless  it  were  put 
sideways,  when  in  this  ease  it  would  also  be 
one-half.  An  apple  must  not  be  put  side- 
ways, because  it  would  not  then  deliver, 
that  is  when  the  upper  part  is  surrounded 
with  the  hardened  plaster,  as  it  is  soon  to 
be,  it  cannot  be  drawn  out,  on  account  of 
a  depression  there  generally  is  at  the  stalk 
and  eye  of  an  apple  ;  but  by  placing  it  the 
other  way.  that  is  either  stalk  or  eye  end 
downwards,  this  difficulty  is  avoided.  In 
making  moulds  of  every  description  this  is 
above  all  things  to  be  observed :  even  in 
such  simple  objects  as  those  now  imder  con- 
sideration it  is  of  the  utmost  necessity. 
But  to  proceed — ^The  apple  being  nearly  half 
sunk  in  the  sand,  bend  one  of  the  pieces  of 
tin  into  a  hoop,  so  as  to  be  an  inch  or  inch 
and  a  half  larger  across  than  the  apple  ;  tie 
a  piece  of  string  round  it,  and  place  it  over 
the  apple,  forcing  its  lower  edge  into  the 
sand,  so  as  to  hold  it  firmly.  Pour  water 
into  the  basin  till  it  is  three-parts  fidl,  and 
into  the  water  sprinkle  some  of  the  plaster 
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of  Paris,  sufficient  to  make  one-half  the 
mould  ;  pour  off  the  superfluous  water,  stir 
up  the  mixture,  and  put  it  carefully  over  the 
fruit.  This  being  properly  of  the  consis- 
tence of  thick  cream,  will  run  into  every 
minute  depression,  and  completelv  cover  up 
that  half  of  the  apple  exposed  above  the 
sand,  while  it  will  be  prevented  from  flowing 
away  by  the  rim  of  tin  around. 

In  a  minute  or  two  the  plaster  will  become 

sufficiently  set,  or  hardened,   to  be  handled. 

When  this  is  the  case  remove  the  tin,    and 

take  up  the  fruit  out  of  the  sand  altogether, 

there  being  now  one-half  of  the  moidd  cast. 

This  must  be  trimmed  with  a  knife,   for  the 

sake  of  appearance  ;    and  particularly  where 

the  sand  has  touched  cut   carefidly  smooth 

at  the  exact  half  of  the  fruit,  for  it' will  have 

been   observed,  that  as  the  apple  was  not 

quite  half    buried  in   sand,   the  part  of    the 

mould  now  cast  will  be  rather  more  than 

half,  a  small  part  being  allowed  for  cutting 

away  'evenly.      Now  make  a  hole  or  tw^o,  or 

a  few  notches  on  one  side  of  the  cast  where 

the  other  is  to  join  it ;     grease  well  or  soap 

w-ell  this  part,  holes  and  all,  and  tie  around 

it  tightly,  one  of  the  pieces  of  tin  ;  the  fruit 

will  now  be  in  the  same  position,  in  respect 

to  the  half  mould,    as  it  was  when  in  the 

sand,  except  that  it  is  now  the  other  end 

upwards.       The  only  thing  remaining  to  be 

done,  is  to  pour  plaster  upon  this  other  end, 

and  the  mould  will  be  complete,  except   a 

httle  trimming,  which  it  will  require.       The 

parts  will  easily  separate  at  the  joint,  and 

taking  out  the  real  fruit,   a  cavity    will  of 

course  be  in  its  place,  of   the  exact  size  and 

shape,  ready  for,  afterwards,  filling  up  with 

wax. 

Those  fi-uits  which  have  hard  or  rough 
skins  require  greasing,  to  prevent  the  plas- 
ter sticking  to  them  :  this  is  the  case  with 
the  Peach — the  Apricot — the  Walnut,  and 
other  nuts — the  Almond,  &c.  &c.  There 
are  some  few  fruits  v^'hich  require  the  mould 
to  be  in  three  pieces  ;  as  veiy  often  the  Me- 
lon, the  Mulberry^  and  Blackberry.  Other 
fruit  are  never  made  in  wax  ;  as  Grapes, 
Currants,  and  many  more  of  the  smaller 
kinds,  on  account  of  the  trouble  of  joining 
them  together  afterwards  in  bunches. 

The  principal  objects  manufactured  in  wax 
for  ornament,  are  fruits — various  articles  of 
pastry — eggs — peas  in  the  pod — capsicums, 
dolls — miniature  busts — flowers — leaves,&c. 
of  these  we  shall  have  more  to  say  here- 
after, as  well  as  casting  moulds  for  other 
purposes. 

(To  be  continued.J 


REVIEWS. 

Spectacle  Secrets.     By  George  Cox. 

Tins  work,  small  as  it  is,  contains  more  real 
sound  sense  than  one  half  the  folios  published. 
It  gives  an  account  of  the  structure  of  the  eye 
— offers  really  good  advice  to  those  whose  sight 
has  been  impaired  either  by  age,  sickness,  or 
studious  employments,  on  the  choice  of  that 
very  important  instrument,  a  pair  of  spectacles, 
and  concludes  the  subject  by  exposing,  with  no 
sparing  hand,  the  knavery  and  ignorance  of  the 
Jew  vendors,  and  the  irrejjarable  injury  likely 
to  accrue  to  those  silly  persons  M-ho,  knowing 
nothing  of  the  matter  themseh-es,  trust  blindly 
to  puffing  and  dishonest  advertisements.  Every 
page  of  the  work  shows  the  scientific  and  prac- 
tical knowledge  Mr.  Cox  has  of  these  things. 
The  following  remarks  cannot  be  too  widely 
distributed : — 

"  Brazil  pel)bles,  or  ciystallized  quartz,   are  im- 
l)orted  to  this  country  in  rough  blocks  ;  these  are 
cut  or  slit,  by  the  aid  of  pulverized  diamond,  into 
slabs   or  pieces   of  the  diameter  required.     Those 
pieces  in  which  bubbles,   waves,  or  blemishes  ap- 
pear, are  thrown  aside  by  the  optician  who  is  tena- 
cious of  his  fairfazne,  as  their  imperfections  become 
more  apparent  in  every  after- stage  of  their  progress  ; 
and  when  polished,   centred,   and  shaped  for   the 
spectacle-frame,  they  are  really  improper  to  be  used 
at  all ;  nevertheless,  the  needy,  or  dishonest,  rather 
than  lose  a  fraction  of  their  gains,  often  persist  in 
working  up  such  imperfect  material,  and  harping 
upon  their  being  pebble— real  jiebble— pdm  them 
off  upon  the  uninitiated  as  genuine  articles.  Pebbles 
have  the  follov\ing  important  advantages  :  they  are 
of  equal  density,   and  exceedingly  hard,   firm,  and 
clear  ;  their  surfaces  are  not  liable  to  become  misty 
or  scratched  (which  circumstance  alone  often  com- 
pels a  change  of  glasses  :)  they  are  of  a  pure,  cool 
nature,  and  show  this  contrast  to  glass,   (which  is, 
on  the  contrary,  produced  by  the  action  of  artificial 
heat,)  in  the  touch  of  their  finger   or  tongue   to 
their  surfaces.     They  are,  in  consequence  of  these 
properties,  calculated  to  suit  the  sight  for  a  longer 
period  than  glass  ;  but  they  need  not  be   thrown 
aside,  when,   from  the  indications  already  referred 
to,  we  find  an  increase  of  magnifying  power  is  re- 
quired, as  they  can  be  re-worked  readily  enough  to 
meet  the  requirement  of  the  eyes,  and  at  an  expense 
scarcely  more  than  a  new  pair  of  glasses,  or  about 
one-third  of  their  original  cost. 

"  This  consideration  should  weigh  with  those  who 
are  apt  to  be  misled  by  the  pretensions  of  the  un- 
principled; for  pebbles  have,  in  common  with  many 
other  crystals,  a  double  refracting  jjroperty,  which, 
if  the  pebble  is  cut  carelessly,  exhibits  itself  by 
painfully  affecting  the  vision  ;  two  objects,  instead 
of  one,  arc  seen,  causing  a  confused  and  agifaiting 
sense  of  indistinctness,  which,  in  proportion  to  the 
exertion  of  the  eye  to  overcome  it,  is  the  more 
tiresome  and  distressing.  Such  faulty  and  blemished 
articles,  technically  called  waiters,  are  refused  ly 
the  optician  of  any  real  respectability  and  character, 
but  are  eagerly  bought  up  by  those  vendors,  whose 
object  is  to  purchase  what  costs  them  the  least 
money,  alike  ignorant  of,  and  indifferent  to  any 
other  consideration. 
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*'  Pebbles,  therefore,  like  all  the  i)rccious  stones, 
which,  in  fact,  are  crystals,  cannot  be  properly  cut 
or  sliced  except  in  a  parallel  direction  to  their 
natural  faces. 

♦'Lenses  worked  by  machinery  are  produced  in 
greater  quantities,  within  a  given  time,  than  those 
worked  by  hand.  They  are  passed  through  the 
different  stages  of  grinding  and  polishing  without 
having  the  keen  eye  of  the  workman  carefully 
watching  their  progress,  and  adjusting  the  inequal- 
ities in  their  surfaces  or  edges,  which  will  always 
appear  more  or  less  in  the  course  of  working. 

"Women  and  children  are  chiefly  employed  to 
cut  and  edge  those  cheap  glasses  to  the  spectacle 
frames  ;  and  who  can  expect  they  should  do  them 
better  for  the  price  ?  And  if  one  glass  should  be 
unequally  thick,  like  a  wedge,  while  its  companion 
in  the  same  spectacles  is  miserably  thin  ;  or  if  the 
centres',  instead  of  being  equidistant  from  all  parts 
of  the  rim  are  nipped  into  a  corner  ;  how  can  you 
feel  surprised  when  you  consider,  that  for  them  to 
earn  a  living,  it  is  necessary  they  should  finish 
several' dozen  pairs  per  day,  and,  therefore,  expe- 
dition, rather  than  excellence,  is  the  point  at  which 
they  aim  ?  In  many  departments,  where  machinery 
has  supplanted  manual  labour,  the  work  produced 
is  of  a  superior  character,  and  will  bear  more  critical 
examination  ;  but  the  contrary  is  the  fact  in  the 
case  of  machine-worked  optical  glasses,  and  is  more 
especially  apparent  in  such  as  are  intended  for 
microscopic  and  achromatic  purjjoses.  And  it 
cannot  be  denied  that,  for  all  such  uses,  lenses 
worked  by  hand,  with  the  ordinary  care  of  a  skilful 
workman,  as  much  excel  those  produced  by  ma- 
chinery, as  the  accurate  and  scientilic  touch  of  the 
artist,  eclipses  the  random  splash  of  the  plasterer." 


RIISCEILANIES. 

Theatrical  Incantations. — Dissolve  crystals  of 
nitrate  of  copper  in  spirits  of  wine.  Light  the 
solution,  and  it  will  burn  with  a  beautiful  emerald- 
green  flame.  Pieces  of  sponge  soaked  in  this 
spirit,  lighted,  and  suspended  by  fine  wires  over 
the  stage  of  theatres,  produce  the  lambent  green 
flame  now  so  common  in  incantation  scenes.  Strips 
of  flannel  saturated  with  it,  and  applied  round 
copper  swords,  tridents,  is.c.,  produce,  when  lighted, 
the  flaming  swords  and  tire-forks,  brandished  by 
the  demons  in  such  scenes.  Indeed  the  chief  con- 
sumption of  nitrate  of  copper  is  for  these  purposes. 

Privileges  of  Science. — The  sciences,  like  those 
who  cultivate  them,  enjoy  this  happy  privilege; 
that  in  regard  to  them  there  exist  no  political 
barriers;  no  natioral  antipathies,  nor  even  those 
kinds  of  intellectual  frontiers  which,  under  the 
influence  of  languages,  become  established  between 
the  literatures  of  difierent  nations.  They  form  a 
true  reptiblic,  whose  peace  nothing  should  ever 
disturb,  and  where  merit  alone  leads  to  distinctions, 
for  the  conferring  of  which  there  are  needed  no 
formal  resolves  nor  protecting  regulations.  The 
respect  given  to  talents,  like  the  esteem  accorded 
to  virtue,  is  so  inherent  in  our  nature,  that  it  is 
not  in  our  pow»r  to  refuse  it  when  it  is  really  de- 
served.— .London  and  Edinburgh  Philosojyhical 
Magazine. 


Popidar  Lecture  Association. — We  have  received 
a  prospectus,  and  are  requested  to  give  publicity 
to  a  Society,  calling  itself  "  The  Tower  Hamlets 
Popular  Lecture  Association."  In  this  prospectus 
it  is  stated,  that  within  this  district  of  460,000 
inhabitants,  20,000  of  them  spend  from  two  to 
six  hours  each  evening  in  some  species  of  amuse- 
ment, while  only  100  of  this  large  number  look  for 
that  amusement  in  literary  pursuits.  Beliexing  this 
an  evil,  which  they  are  able  in  some  degree  to  remedy, 
the  founders  of  the  Society  declare  their  object  to  be 
"  To  provide  popular  and  interesting  lectures  and 
experiments,  on  morals  and  the  various  arts  and 
sciences  ;  and  combining,  at  the  same  time,  such 
musical  additions  of  a  vocal  and  instrumental  kind, 
as  the  directors  can  from  time  to  time  command  ; 
thus  to  blend  popvilar  instruction  with  legitimate 
amusement,  at  the  least  possible  expense  to  all." 
We  \ni\i  the  Society  every  success. — Ed. 

QUERIES. 

1 1 — How  is  aromatic  vinegar  made  ? 

12 — Why  is  air  always  bloun  from  an  electrified  point  ? 

n— Has  thunder  any  effect  upon  beer — if  so,  why  ? 

1 4 — Do  ■'•ecetables  generate  earth  ? 

15 — Is  color  a  property  of  matter  or  of  the  mind? 

lf;_It  is  said  that  wheat  will  not  flourish  near  a  barberry 
bush.  Is  this  a  fact?  If  it  be,  by  what  author  is  it  mentioned, 
and  what  is  the  reason  of  it  ? 

17 — What  is  cold  cream,  and  how  made  ? 

IS — Is  light  a  substance  or  a  force? 

19 — How-  deep  does  light  penetrate  into  the  ocean,  and 
what  becomes  of  it  when  it  can  go  no  lower  ? 

{C^  The  Editor  particularly  requests  the 
earliest  intelligence  of  ncio  Experiments  in, 
and  AppUcatioji  o/Photogenic  Drawing, 
papers  on  which  will  appear  in  the  next  and 
followiny  Number. 

GQRRESPGHCEflTS. 

A  SUBSCRIBER. —Letter  postponed  till  wo  can  make  the 
requisite  inquiry. 

W  BASTICK,  IDIOS,  &c.,  delayed  till  theirs"  may  be  com- 
pared with  other  answers. 

GOG. — .\  letter  awaits  him  at  our  office,  which  may  be  had 
l)y  any  person  producing  a  signature  similar  to  his. 

S.  W.  S. — Receipt  in  our  next.     We  have  sent  him  a  letter. 

A  MECII.^NIC,  who  asks  for  a  rule  to  measure  a  triangle, 
or  A.s-Y  OTHER  fissure,  by  a  scale,  is  informed,  that  we 
scarcely  understand  his  qiiostion,  because  the  rule  to  find 
the  urea  of  geometrical  lii»ures  dejicnds  up<jn  their  form. 
Triangles  arc  fnlly  explained  in  any  work  on  Trigonometry, 
and  rliiht-angled  triangles  by  square  root.  The  latter 
question  is  nniutelligible,  because  the  wafer  of  his  letter 
covered  the  principal  word  of  it. 

A  'V'OUTH. — Your  question  is  one  of  history,  and  that  is  a 
subject  we  cannot  interfere  with. 

C.C.C. — Th.-re  is  no  work  on  'Wood  Engraving,  but  one  is  in 
the  press.     We  shall  give  notice  of  it  when  out. 

A  MEMBER  OF  L.  M.  I.— The  s-ubject  he  alludes  to  will  be 
discussed  shortly. 

EKQUlRER,-^We  know  of  none  whatever. 


Communications,  Books  for  Review,  Inventions  for  lUusti-a- 
tion,  i:c.,  to  be  addressed  to  the  Editor,  at  the  Printer's. 
All  Letters  must  be  post  paid. 

Advertisements,  to  be  inserted  on  the  Wrappers  of  the  Monthly 
Parts,  arc  respectfully  solicited. 
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PHOTOGENIC   CHAWING. 

(Resumed  from   Page   20. J 

In  our  last  Number  we  gave  briefly  the 
history,  and  some  account  of  the  nature  of 
Photogenic  Drawing,  enough  it  is  hoped  to 
induce  our  readers  to  pursue  the  subject 
further,  and  to  follow  us  through  its  details 
and  applications. 

Materials. — The  first  difficulty  to  be 
overcome  is  making  the  prepared  paper, 
and  although  giving  a  receipt  for  it  is  easy 
enough,  it  may  not  be  found  so  easy  to 
accomplish  the  process,  remembering  that 
that  paper  alone  can  be  considered  good 
which  is  quite  uniform  in  tint,  and  sensitive 
to  a  diffused  light.  There  have  been  nu- 
merous methods  proposed,  and  receipts 
given,  of  different  degrees  of  efficacy.  The 
same  principle,  however,  is  pursued  through 
them,  and  the  same  precautions  necessary 
in  the  manufacture.  First — The  various 
washings  must  be  spread  on  evenly,  that  as 
much  as  possible  uniformity  of  tint  may  be 
produced,  the  paper  must  not  be  made, 
nor  dried — or  afterwards  exposed,  inciden- 
tally to  daylight,  or  its  color  will  be  changed : 
and  of  course  the  more  so  the  better  the 
paper — that  side  of  the  paper  washed  over 
must  be  marked,  that  it  may  be  afterwards 
known,  and  the  last  time  it  is  washed  must 
always  be  with  the  solution  of  silver.  The 
paper  used  must  be  of  even  texture,  not 
partially  bibulous,  like  printing  paper,  but 
either  so  absorbent  as  to  be  completely 
saturated  with  the  solutions,  as  white 
blotting  paper,  or  copper-plate  paper,  when 
the  preparation  of  it  becomes  expensive  : 
or  card-board,  or  else  paper  with  a  hard, 
well-sized  surface,  such  as  bank  post  paper, 
drawing  paper,  thin  laid  foolscap,  &c.  ke. 
With  all  the  care,  however,  as  to  choice  of 
materials  and  manipulation,  certainty  of 
success  cannot  be  ensured.  Some  sheets 
of  paper  will  act  uniformly,  and  become  of 
the  requisite  dark  mulberry  hue — others, 
prepared  at  the  same  time,  and  in  precisely 
the  same  manner,  will  appear  in  blotches, 
sometimes  darker  than  the  general  surface, 
at  other  times  spots  or  streaks  of  white 
will  appear  upon  them.  The  color  assumed 
by  the  paper  generally  will  depend  upon 
the  strength  of  the  nitrate  solution ;  when 
this  is  weak  a  violet  tint  will  be  apparent, 
a  stronger  solution  causes  it  to  appear  in 
various  shades  of  brown,  purple,  or  black. 

HECEIPTS. 

Mr.  Tallot's  first  method. — "  Take  su- 
perfine writing  paper,  and  dip  it  into  a  weak 


solution  of  common  salt,  and  wipe  it  dry, 
by  which  the  salt  is  uniformly  distributed 
throughout  its  surface.  Then  spread  a  so- 
lution of  nitrate  of  silver  on  one  surface 
only,  and  dry  it  at  the  fire.  The  solution 
should  not  be  saturated,  but  six  or  eight 
times  saturated  with  water  :  when  dry  the 
paper  is  fit  for  use.''  Mr.  Talbot  says, 
"  This  paper,  if  properly  made,  is  very 
useful  for  all  ordinaiy  photogenic  purposes. 
For  example,  nothing  can  be  more  perfect 
than  the  images  it  gives  of  leaves  and 
flowers,  especially  with  a  siunmer"s  sun — 
the  light  passing  through  the  leaves  deli- 
neates every   ramification  of  their  nerves. 

"  To  render  this  paper  more  sensitive  it 
must  be  again  washed  with  salt  and  water, 
and  afterwards  with  the  same  solution  of 
nitrate  of  silver,  drying  it  between  times. 
I  have  increased  the  sensibility  to  the  de- 
gree that  is  requisite  for  receiving  the; 
images  of  the  Camera  Obscura. 

"  In  conducting  this  operation  it  will  be 
foimd  that  the  results  are  sometimes  more, 
and  sometimes  less  satisfactory,  in  conse- 
quence of  small  and  accidental  variations 
in  the  proportions  employed.  It  happens 
sometimes  that  the  chloride  of  silver  is  dis- 
posed to  blacken  of  itself,  without  any 
exposure  to  light.  This  shows  that  the 
attempt  to  give  it  sensibility  has  been 
carried  too  far.  The  object  is  to  approach 
to  this  condition  as  near  as  possible  without 
reaching  it ;  so  that  the  substance  may  be 
in  a  state  ready  lo  yield  to  the  slightest.^ 
extraneous  force,  such  as  the  feeble  i|nj>art 
of  the  violet  rays,  when  much  attenuated. 

In  this  process  the  salt  or  muriate  of 
soda  is  acted  upon  by  the  nitrate  of  silver, 
and  both  salts  become  decomposed.  Tlie 
silver  held  in  solution  by  the  nitric  acid, 
having  a  greater  affinity  for  the  chloric,  or 
muriatic  acid  of  the  salt,  unites  with  it,  and 
forms  muriate  or  chlorate  of  silver,  while 
the  nitric  acid  and  soda  are  set  free.  These 
uniting  together  form  the  nitrate  of  soda, 
which  is  very  soluble  in  both  cold  and  hot 
water. 

Mtt.  coopbr's  keceipt. 

"  Soak  the  paper  (he  prefers  laid  or 
water-marked  paper,)  in  a  boiling  hot  so- 
lution of  chlorata  of  potass,  for  a  few 
minutes — the  strength  of  the  solution  is  of  | 
little  consequence.  Then  take  it  out,  dry 
it,  and  wet  it  with  a  brush  on  one  side 
with  nitrate  of  silver,  sixty  grains  to  an 
ounce  of  water,  or  if  not  required  to  be 
very  sensitive,  thirty  grains  to  the  ounce 
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will  do."  This  paper  has  a  very  great  ad- 
vantage over  any  other,  for  it  can  be  fixed 
by  washing  with  common  water — it  is,  how- 
ever, very  apt  to  become  discolored,  even 
in  the  making  or  shortly  afterwards,  and  is 
besides  not  so  sensitive,  nor  becomes  so 
dark  as  that  made  with  common  salt.* 

M.  daguerhe's  method. 

'*  Immerse  a  sheet  of  thin  paper  in 
hydrochloric,  (or  as  it  is  commonly  called 
muriatic)  ether,  which  has  been  kept  suf- 
ficiently long  to  have  become  acid :  the 
paper  is  then  carefully  and  completely  dried, 
as  this  is  stated  to  be  essential  to  its  proper 
preparation.  The  paper  is  then  dipped 
into  a  solution  of  nitrate  of  silver,  (the 
degree  of  concentration  of  which  is  not 
mentioned,)  and  dried  without  artificial 
heat  in  a  room  from  which  every  ray  of 
light  is  carefully  excluded.  By  this  process 
it  acquires  a  very  remarkable  facility  in 
being  blackened  on  a  very  slight  exposure 
to  light,  even  when  the  latter  is  by  no  means 
intense.  This  paper  rapidly  loses  its  ex- 
treme sensitiveness  to  light,  and  finally 
becomes  not  more  readily  acted  upon  by  the 
solar  beams  than  paper  dipped  in  nitrate  of 
silver  only." 

MR.    GOLDING    bird's    METHOD. 

This  is  a  modification  of  Mr.  Talbot's 
process.  It  consists  in  using  200  grains, 
(nearly  half-an-ounce)  of  salt  to  a  pint  of 
water — soaking  the  paper  in  it — taking  off 
superflous  moisture  between  folds  of  bibu- 
lous paper,  or  by  a  cloth — while  still  damp 
to  be  washed  on  one  side  with  a  solution  of 
twenty  grains  of  fused  nitrate  of  silver, 
(lunar  caustic,)  in  an  ounce  of  water,  and 
hung  up  in  a  dark  room  to  dry.  This, 
Mr.  Bird  observes,  produces  a  rich  mul- 
berry tint. 

MR.    TALBOT's    second    METHOD, 

"  Wash  the  paper  over  first  with  nitrate 
of  silver,  then  with  bromide  of  potassium, 
then  with  nitrate  of  silver  again — drying  it 
at  the  fire  after  each  operation.  This  paper 
is  very  sensitive  to  the  light  of  the  clouds, 
and  even  to  the  feeblest  daylight."  This 
paper,  though  it  may  be  excellent,  cannot 
ever  be  of  general  use,  on  account  of  the 
very  great  price  of  bromide  of  potassium. 

•  If  complete  chemical  decomposition  bo  aimed  at,  the 
pfoportiun  of  the  various  ingredients  ahould  be  according  to 
tfce  laws  of  chemical  affinity,  and  by  taking  out  of  the  scale 
of  equivalents  the  atomic  weights  of  the  compound  salts  used. 
It  will  he  found  that  the  strength  of  the  varigus  solutions 
should  be  to  the  ounce  of  water,  as  thirty  grains  of  nitrate  of 
silver  to  ten  grains  of  salt— for  in  tliMe  proportions  Ihey 
<T)nipletely  neutralize  «ach  other. 


Besides  the  above  papers  there  are  some 
made  upon  a  different  principle,  not  depen- 
dent upon  the  action  of  one  compound  salt 
upon  another,  but  upon  the  well-known 
effect  produced  upon  nitrate  of  silver  when 
exposed  to  light,  in  contact  with  animal 
matter.  All  are  aware  of  the  discoloration 
occasioned  by  the  application  of  this  salt, 
when  used  as  a  caustic  to  destroy  warts,  &c. 
For  exf»mple,  applied  to  the  human  skin  at 
night  little  change  will  take  place  till  day- 
light, but  afterwards  the  skin  will  become 
black.  In  pursuance  of  this  well-known 
fact  it  has  been  suggested  to  wash  paper 
first  with  white  of  Qgs,,  isinglass,  or  glue, 
and  afterwards  with  nitrate  of  silver.  We 
have  tried  these  and  have  found  of  the  above 
three  ingredients,  white  of  eg^g  is  the  only 
one  available  and  really  useful.  Photogenic 
paper  made  by  its  assistance  is  not  imme- 
diately sensitive  to  light,  but  after  a  few 
minutes  exposure  to  the  direct  rays  of  the 
snn  it  becomes  brown,  and  its  color  con- 
tinues to  increase  for  two  or  three  hours, 
until  at  length  it  is  of  a  very  fine  beautiful 
chocolate,  infinitely  finer,  and  more  glossy 
than  the  very  best  of  the  other  kinds. 
Whatever  paper  is  used  it  always  becomes 
by  this  method  uniform  in  tint  throughout; 
and  the  pictures,  though  somewhat  tedious 
to  produce,  may  without  being  fixed  be  ex- 
posed, for  a  short  time,  even  to  direct  sun- 
light, without  injury.  This  egg  paper, 
w-liich  is  very  excellent  for  transparent 
objects,  such  as  lace,  flowers,  &c.,  has 
a  serious  inconvenience,  it  acts  very  imper- 
fectly if  not  exposed  to  the  direct  light  of 
the  sun,  and  is  therefore  comparatively 
unserviceable  with  the  camera  obscura,  or 
to  transfer  prints,  &c. 

To  Make  t7ie  Drawings. — Place  upon  a 
flat  surface  a  piece  of  the  photogenic  paper, 
with  the  prepared  side  upwards,  upon  this 
the  object  to  be  delineated,  and  cover  it 
with  a  piece  of  flat  glass,  (plate  glass  is  the 
best.)  Expose  this  to  diffused  daylight, 
or  still  better  to  the  direct  rays  of  the  sun, 
when,  that  part  of  the  paper  not  covered 
with  the  object  will  immediately  become 
tinged  with  a  violet  color ;  and  if  the  paper 
be  good,  in  a  few  minutes  pass  to  a  deep 
brown,  or  bronze  black  color.  It  must 
then  be  removed,  as  no  good  will  be  ob- 
tained by  keeping  it  longer  exposed  ;  on 
the  contrary  the  delicate  parts  yet  uncolored 
will  become  in  some  degree  alfectod.  The 
photogenic  paper  will  now  show  a  more  or 
less  white  and  distinct  repre»entation  of 
the  object  chosen. 
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It  must  be  evident  that  the  closer  the 
contact  of  the  paper  and  object  the  finer 
will  be  the  outline.  To  accomplish  this  it 
is  common  to  take  a  book  cover,  or  a  piece 
of  wood,  and  lay  upon  it  first  three  or  four 
folds  of  flannel,  or  what  is  better,  a  pad  of 
cotton  wadding,  the  paper,  object,  and 
glass  upon  this,  and  to  tie  them  together 
as  tightly  as  possible,  or  else  to  place  mo- 
derately heavy  weights  upon  the  corners  of 
the  glass.  This  contrivance,  or  something 
similar,  is  absolutely  necessary.  !Sup})0se, 
for  example,  we  have  a  daisy  flower  as  an 
object,  the  centre  of  the  flower  is  so  thick 
that  it  will  bear  up  the  glass  from  touching 
the  rest  of  the  flower,  consequently  the 
stalk,  and  still  more  so  the  delicate  white 
petals  or  flower  leaves  will  not  touch  the 
prepared  paper  beneath,  and  the  efiect  of 
sharpness  of  outline  destroyed.  Another 
suggestion  is  also  called  for.  When  the 
object,  &c.,  is  oftered  to  the  sun  it  should 
be  in  a  position  perpendicular  to  his  beams, 
or  a  distortion  of  parts  is  liable  to  occur 
if  of  an  irregular  body. 

The  objects  which  appear  to  be  delineated 
with  best  effect  are  lace,  especially  black 
lace — printed  and  checked  muslins — fea- 
thers— dried  plants,  particularly  the  ferns, 
the  sea-weeds,  and  the  light  grasses — im- 
pressions of  copper-plate  and  wood  en- 
gravings, if  they  have  considerable  contrast 
of  light  and  shade,  (these  should  be  put 
face  downwards,)  figures  painted  on  glass, 
such  as  on  magic  lanthorn  sliders,  stained 
windows,  &c. 

(To  be  continued.J 


IMPORTANT     APPLICATION      OF     PHOTOGENIC 
DRAWING. 

Sir. — I  send  you  three  drawings  of  this 
new  art,  which  were  impressed  at  once  on 
box-wood,  and  therefore  are  fit  for  the  graver 
without  any  other  preparation.  I  flatter 
myself  that  this  process  may  be  useful  to 
carvers  and  woud  engravers,  not  only  to 
those  who  cut  the  fine  objects  of  artistical 
design,  but  still  more  to  those  who  cut  pat- 
terns and  blocks  for  lace,  muslin,  calico- 
printing,  paper-hangings,  &c.  as  by  this 
simple  means  the  errors,  expense,  and  time 
of  the  draughtsman  may  be  wholly  saved, 
and  in  a  minute  or  two  the  most  elaborate 
picture  or  design,  or  the  most  comphcated 
macliinery  be  delineated  with  the  utmost 
truth  and  clearness. 


Tlie  preparation  of  the  wood  is  simply 
as  follows  : — place  it  face,  or  smooth- side, 
downwards,  in  a  plate  containing  twenty 
grains  of  salt,  dissolved  in  an  ounce  of  water, 
liere  let  it  remain  f.ve  minutes,  take  it  out 
and  dry  it ;  then  put  it,  also  face  downwards, 
in  another  plate  containing  sixty  grains  of 
nitrate  of  silver  to  an  ounce  of  water,  here 
let  it  rest  one  minute,  when  taken  out  and 
dried  it  will  be  fit  for  use,  and  will  become 
on  exposure  to  light  of  a  fine  brown  color. 
Should  it  be  required  more  sensitive,  it  must 
be  immersed  in  each  a  second  time,  for  a 
few  seconds  only.  It  will  now  be  very  soon 
afiected  even  by  a  very  diffused  light. 

Two  other  wood  blocks  of  a  different  na- 
ture I  will  send  vou  shortlv. 


65,  Great  Prescot  Street. 

April  8th,  1839. 


G.  FRANCIS. 


[The  above  comniunication  is  indeed  important, 
and  we  heartily  thank  our  kind  correspondent ;  (he 
three  -wood-cuts  mentioned  illustrate  the  present 
number.  The  lace  our  engraver  has  done  justice 
to  ;  in  the  flowers  he  has  failed  to  express  the  deli- 
cacy and  beauty  of  the  drawings.  The  flower  on 
the  right  hand  is  the  ^thusa  Cynapium,  or  Fool's 
Parsley,  a  too  common  weed  in  gardens  and  waste- 
ground.  The  other  is  the  Parnassia  palui^tria,  or 
Grass  of  Parnassus,  a  beautiful  snow-white  plant, 
not  unfrequent  in  swampy  alpine  pastures  in  the 
North  of  England.  The  other  beautiful  wood 
blocks  we  have  received.  They  are  now  in  the 
hands  of  our  engraver,  and  intended  for  the  embel- 
lishment of  our  next  number.— Ed.] 


CASKS    TO    LIVE    IN. 

The  dimensions,  form,  and  materials  of 
human  habitations  in  different  ages  and 
countries,  afibrd  endless  and  sometimes  sin- 
gular varieties.  The  snow-hut  of  the  Lap- 
lander, the  tent  of  skins  of  the  Tartar,  the 
bamboo  cottage  of  the  native  of  Indostan, 
and  the  mud  hovel  of  the  wretched  Irish 
are  not  more  varied  than  some  which  our 
own  country  has  lately  produced.  At  Shad- 
weU  is  a  house  covered  almost  entirely  with 
zinc.  At  Glasgow  some  have  lately  been 
erected  of  iron,  and  as  if  to  crown  all,  in 
despair  of  any  new  material,  a  cooper  of 
London  has  lately  realized  the  well-known 
and  extravagant  story  of  Diogenes  in  his 
tub,  and  has  positively  shown  that  a  tub  is 
no  bad  habitation.  He  has  constructed  and 
exported  to  Antigua,  and  elsewhere  in  the 
West  Indies,  immense  vats,  which  are  made 
as  casks  are ;  that  is  round  or  oval,  with 
two  heads  ;  when  the  cask  is  properly  formed 
and  hooped  a  door  and  windows  are  cut  in 
it,  and  in  some  instances  a  floor  has  been 
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put  half  way  up  so  as  to  divide  it  into  two 
stories,  and  these  into  small  rooms  by  par- 
titioning. The  maker  says  that  where  hur- 
ricanes are  frequent  these  houses  are  ser- 
viceable, for  if  blown  down  they  will  but  roll 
about,  not  ver\'  pleasant  perhaps  to  the  in- 
mates, nor  yet  very  preservative  to  their 
crockery  and  other  goods  and  chattels,  but  as 
he  justly  observes  are  very  convenient  to  re- 
move to  another  neighbourhood,  as  it  is 
only  necessary  to  knock  the  house  down, 
roll  it  along,  and  then  turn  it  upright  again. 


NIGHT    TELEGRAPH. 

An  interestmg  and  useful  instrument  under 
this  name  is  now  exhibited  at  tliat  valuable 
Institution,  the  Adelaide  Gallery.  It  is  the 
invention  of  Mr.  Jennings,  and  intended 
to  be  used  chiefly  in  ships,  to  give  signals 
from  one  part  of  the  vessel  to  another. 
For  example,  how  often  is  it  that  amidst  the 
roaring  of  the  wind,  and  the  lashing  of  the 
surge,  it  is  impossible  for  the  steersman  to 
hear  the  voice  of  a  man  who  may  be  looking 
out  at  the  head  of  the  vessel,  or  the  men 
aloft  hear  the  orders  given  them.  Among 
a  fleet,  on  a  rocky  shore,  or  amid  sands  and 
breakers,  this  is  of  the  utmost  consequence 
to  the  safety  of  all,  and  the  want  of  some 
easily-managed  machine  has  been  long 
acknowledged. 

The  night   telegraph    of   ^Ir.   Jennings 
consists  of  an  upright  iron  rod,  three  or 
four  feet  high,  which  may  be  fixed  lo  the 
deck,  or  to  a  moveable  stand — 'near  the  top 
of    this  are  two  other   iron    rods,    about 
four  feet  each,  placed  like  the  sails    of  a 
windmill,  but  capable  of  moving  on  their 
centres,  so  that   they  may  be  put  in  any 
required  position.      One  end  of  one  rod 
bears  a  lanthorn  showing  a  blue  light,  one 
end  of  the  other  rod  a  red  light,  and   at 
their  union  in  the  middle  is  a  white  one. 
This  last  lanthorn  is  a  fixture,  but  the  red 
and  blue  may  be  placed  in  eight  different 
directions,  each  significant  of  some  pre- 
concerted sentence.      These  being  under- 
stood, orders  may  be  communicated  rapidly 
and  with  certainty,  under  all  circumstances 
of  noise — of  storm — or  of  battle.      The 
machine  may  be  easily  and  rapidly  worked 
by  a  child;  must,  from  its  extreme  sim- 
plicity, cost  but  a  trifle  ;  takes  up  scarcely 
more  room  than  a  musket ;  and  weighs  but 
a  few  pounds. 


NATURAL   HISTORY. 

BIRD    flXUFFING. 
(Resumed  from  Page  d.) 

Suppose  a  bird  to  be  skinned  as  directed  in 
a  former  paper,  and  it  be  desired  to  stuff  it 
immediately,  that  is,  while  the  skin  is  yet 
fi-esh,  it  may  be  proceeded  with  as  follows  : 
The  first  part  to  be  attended  to  is  the 
head.     This  is  to  be  well  anointed  with  the 
arsenical  soap,  or  else  washed  with  the  so- 
lution of  corrosive  sublimate,  (see.  page  8.) 
the  skuU  stufled  with  cotton,   and  the  head 
draw^n  back  into  its  proper  place,  (supposing 
the  skin  to  have  been  turned  inside  out,  by 
the  operation  of    skinning.)       The  w^hole  of 
the  inside  of  the  skin  is  to  be  well  rubbed 
with  one   of   the   above  preservatives,  and 
then  the  neck  stuffed  w'ith  tow  evenly,   but 
not  too  tightly.     The  legs  may  next,  if  not 
before,  be  cut  off  close  to  tlie  body,  and 
prepared  for  putting  on  again  by  gettmg  a 
wire  for  each  long  enough  to  reach  from 
the  skull  through  the  body  of  the  bird,   the 
thighs  and  legs ;   and  in  addition  to  project 
forward  about  two  inches  through  the  foot, 
ready  to  fasten  the  bird  afterwards  to  the  perch 
upon  which  it  is  to  be  fixed,    which  will  be 
about  nine  inches  long  altogether  for  small 
birds.     The  wires  being  cut  off  and  sharply 
pointed  at  one  end,  make  a  hole  with  a  fine 
brad-awl  up  each  leg,  and  thrust  through 
these  holes  the  two  wires,  beginning  below 
at  the  ball  of  the  foot.     On  that  part  which 
passes  through  the  thighs  wrap  some  wool 
to  the  requisite  size  of  this  part  of  the  bird, 
and  draw  the  skin  over  the  stuffed  wire. 
These  legs  thus  padded  may  be  put  aside. 
Next  prepare  a  ball  of   hemp,  or  wool,  of 
the  shape  and  size  of  the  body  of  the  bird,- 
and  insert  it  within  the  skin  in  its  proper 
place.     Before  however  this  is  done,  it  will 
be  necessary  to  examine  the  wings,   and  taj 
stuff  them  perhaps  with  a  little  wool  around- 
their  thick  ends,  where  the  bones  yet  re- 
main, but  if  the  bird  is   not  afterwards  to- 
be  put  in  a  flying  posture,   the  stuffing  of 
the  wings  is  of  little  consequence. 

The  body  having  received  the  plug,  ot 
stuffing  of  hemp,  is  now  to  be  sewTi  up, 
this  need  not  be  done  by  carefully  sewing 
together  the  edges  of  the  skin,  but  the 
needle  may  be  carried  through  and  through 
the  body  several  times  near  the  lower  part 
without  regarding  so  minutely  the  exact 
orifice  to  be  sewn  up,  being  however  very 
careful  not  to  include  in  the  stitches  any  of 
the  feathers,   as  such  woiUd  certainly  spoil 
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the  rottnd  regular  appearance  of  the  body, 
and  smoothness  of  the  feathers,  which  it  is 
so  necessary  to  preserve. 

The  wires  having  the  legs  upon  them  are 
after  the  sewing  up  cf  the  body  to  be  in- 
serted by  their  sharp  ends  into  the  holes 
from  which  the  legs  were  cut,  and  thrust 
upwards  through  the  tow  with  which  the 
body  and  neck  are  lined,  until  the}'  reach 
and  come  out  at  the  front  of  the  head,  just 
over  the  beak,  and  pulled  on  until  the  legs 
are  in  the  proper  position  close  to  the  boby. 
Nothing  is  necessary  beyond  the  above 
process  in  stuffing  small  cage  birds  ;  it  is 
true  they  must  be  mounted,  their  wings  and 
tails  supported,  and  put  on  proper  springs 
&c.,  but  this  which  is  the  most  difficult  part 
of  the  whole  operation,  and  requires  both 
skill,  observation,  and  a  scientific  knowledge 
of  the  habits  of  individuals  we  must  treat  of 
hereafter,  and  rather  make  a  few  remarks  of 
other  circumst^ces,  and  exceptions  relative 
to  the  skinning  process. 

In  birds  with  long  necks,  such  as  the  duck 
and  swan  tribe,  a  long  wire  must  pass 
through  the  neck  some  distance  along  the 
body,  and  the  tow  used  as  the  stuffing  of 
this  part  wrapped  around  the  wire  carefully 
previous  to  its  insertion  into  its  proper  place. 
Also,  supposing  the  bird  is  to  be  eventually 
in  a  flying,  a  fluttering,  or  any  other  position 
in  which  the  wings  are  expanded,  a  wire 
must  be  passed  up  close  to  the  bones  of  each 
of  them,  so  as  to  meet  and  cross  each  other 
in  the  body,  either  running  into  the  tow 
which  fills  it,  or  if  placed  there  first  they 
may  be  tied  together  to  keep  them  firm. 

In  the  stuffing  of  bird-skins  which  have 
been  dried,  such  as  the  skins  which  come 
from  abroad,  they  must  previously  be  re- 
laxed ;  this  is  a  very  simple  process.  First 
take  out  all  materials  which  may  have  been 
placed  within  the  bodies,  with  a  hooked  wire 
or  with  forceps ;  then  stuffs  the  head  and 
neck  loosely  with  damp  cotton,  and  also  the 
orbits  of  the  eyes,  the  mouth,  &c.  with  the 
same,  and  wrap  the  bird  in  damp  cloth,  in 
which  it  is  to  remain  twenty-four  hours.  It 
will  now  be  found  equally  pUable  and  as 
easy  to  manage  as  a  fresh  skin,  and  in 
stuffing  mvist  be  treated  in  the  same  manner. 

(To  be  contimiedj 


FIME   AND   ORNAMENTAL   ARTS, 

To  the  Editor  qf  the  Magazine  of  Science. 

Sir. — ^The  liberal  manner  in  which  you  appeal  to 
the  Public,  for  the  contribution  of  their  ideas  and 


experience,  with  a  view  of  concentrating  much  thaf 
is  useful,  instructing,  and  amusing ;  to  diffuse 
through  so  cheap  a  medium  the  essence  of  profound 
research  and  universal  experience,  has  encouraged 
me,  and  wiU  probably  many  others,  who  cannot 
boast  of  being  scholars  or  philosophers,  to  trouble 
you  as  correspondents.  Bacon  says  "  Truth  lies 
buried  in  a  well,  and  after  got  out  needs  much 
refining."  Thus  correspondents  may  be  compared 
to  miners,  who  dig  ore  or  dirt  according  to  their 
abilities,  which  they  forward  to  the  editor,  who- 
sets  like  a  refiner,  assaying,  purifying,  and  making 
current  all  that  is  precious,  and  rejecting  all  that  is 
extraneous.  If  my  contributions  should  prove 
rubbish  they  must  meet  the  fate  of  such,  but  should 
they  contain  aught  that  is  useful  my  labour  will  not 
be  lost.     I  give  you  now  the  art  of 

CAUVIN6    CAMEOS^     FLOWER    BROOCnES, 
MOTHER-OP-PEABL,    ETC. 

Take  the  Common  Helmet,  or  the  Red  Hel- 
met Shell,  those  whose  inner  surface  is  pink 
or  dark  colored  are  most  suitable,  cut  them- 
into  squares  with  a  lapidary's  mill — round 
off  the  corners,    and  shape  them  into  an 
oval  on  a  wet  grindstone.      Fix  the  enamel 
side  on  a  short  stick  with  jeweller's  cement 
— grind  oflf  the  brittle   surface,  sketch  the 
subject  with  a  black-lead  pencil,  (or  it  is- 
better  for  a  young  artist  to  have  a  drawing 
of  the  size  before  him ;)    cut  the  subject 
with  engraver's  tools  :  namely,  a  chisel  tool 
to  clear  the  bare  places,   a  lozenge  shape 
for   forming   the    subject,    and  a  scraper, 
made   of  a  three-angled  file,    ground  otT 
taper  to  the  point,  for  cleaning  the  enamel 
surface   round   the    subject,     and  also  for 
forming  the  lineaments  and  other  delicate 
parts.     The  colour  on  the  cheeks  and  hair 
is  produced  by  leaving  the  layer  of  colored 
shell  on  those  places.     The  stick  must  be 
grasped  in  the  left  hand,  and  held  firmly 
against  a  steady  bench,   and  with  the  tool 
resting  in  the  hollow  of  the  right  hand  dig 
away  the  shell.     A  convenient  length  for 
the  tools  IS  three  inches  and  a  half;    they 
must  be  kept  in  good  condition  to  work 
with    care   and   truth.      The    Cameos   are 
polished  with  a  cedar  stick,  or  cork  dipped' 
in   oil  of  vitriol  and  putty   powder,    and 
cleaned  with  soap  and  water.     Mother-of- 
pearl  is  carved  in  the  same  way. 

The  waste  pieces  need  not  be  thrown 
away,  as  the  soft  parts  of  them,  and  bits 
of  ivory,  are  filed  into  shapes  to  form  the 
corollas  of  those  beautiful  gold-mounted 
flower  brooches  so  much  in  vogue,  while 
the  cheap  gilt-mOunted  ones  are  colored 
glass  pressed  into  shape. 

GOG. 

[The  univalve  Shells  here  mentioned  are  common 
ornaments  in  cabinets  and  on  grotto  works,  and 
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well  known  under  their  English  name  of  Helmet 
Shells.  The  common  one  is  called  for  its  wide  lips, 
Cassis  labiata,  the  otlier,  Cassis  rufum.  The  Genus 
Cassis  has  a  row  of  teeth  on  eadi  side  of  its  narrow- 
mouth,  and  such  large  thickened  lips,  or  turned-up 
portions,  that  often  a  considerable  part  of  the  shell 
consists  of  them.  It  is  from  this  part  that  the  best 
Cameos  are  made.  Inferior  Cameos  are  often  made 
from  an  allied  genus,  the  Strombus  or  Spider  Shell, 
but  these  are  not  of  so  fine  a  color.  Both  are  found 
abundantly  in  the  tropical  seas. — Ed.} 


HAIR    PEKCILS    OR    BRUSHES. 

These  are  of  many  sorts,  according  to  the 
pnrposo  for  which  they  are  intended ;  the 
larger  kinds,  such  as  are  used  by  house- 
pamters,  have  for  their  materials  the  coarser 
kinds  of  hair  or  bristles,  such  as  those  of 
the  hog,  &c.  The  finer  sorts  are  more 
varied  in  their  nature,  and  these  are  chiefly 
the  particular  objects  of  our  present  paper; 
they  are  made  from  the  hair  (particularly 
that  which  covers  the  tail)  of  various  small 
animals,  and  although  the  more  usual  sorts 
are  called  camel  hair  pencils,  yet  the  hair 
of  the  camel  is  not  used  at  all ;  in  fact  the 
camel  is  but  scantily  furnished  with  hair, 
and  what  there  is,  is  but  little  adapted  to 
the  purpose  proposed.  The  hair  of  many 
of  the  animals  furnishing  the  furs  of  com- 
merce answers  extremely  well.  The  Jitch 
pencils  are  celebrated  for  their  firmness, 
long- wearing  properties,  and  as  furnishing 
a  fine  point.  The  hlack  fitch  pencils  only 
are  produced  from  the  fur  so  called  :  the 
yellow  fitch  pencils  are  formed  chiefly 
from  the  tails  of  the  English  squirrel.  The 
manufacture  is  as  follows  for  all  the  kinds, 
as  given  by  Dr.  Ure. 

"  We  must  wash  the  tails  of  the  animals  whose 
hairs  are  to  be  used,  by  scouring  them  in  a  solution 
of  alum  till  they  be  quite  free  from  grease,  and  then 
steeping  them  for  21  hours  in  luke  warm-water. 
We  next  squeeze  out  the  water  by  pressing  them 
strongly  from  the  root  to  the  tip,  in  order  to  lay 
the  hairs  as  smooth  as  possible.  They  are  to  be 
dried  with  pressure  in  linen  cloths,  combed  in  the 
longitudinal  direction,  with  a  very  fine-toothed 
comb,  finally  wrapped  up  in  fine  linea,  and  dried. 
W^hen  perfectly  dry,  the  hairs  are  seized  with  pin- 
cers, cut  across  close  to  the  skin,  and  arranged  in 
separate  heaps,  according  to  their  respective  lengths. 

"  Each  of  these  little  heaps  is  placed  separately, 
cue  after  the  other,  in  small  tin  pans  with  flat 
bottoms,  with  the  tips  of  the  hair  upwards.  On 
striking  the  bottom  of  the  pan  slightly  upon  a  table, 
the  hairs  get  arranged  parallel  to  each  other,  and 
their  delicate  points  rise  more  or  less  according  to 
their  lengths.  The  longer  ones  are  to  be  picked 
out  and  made  into  so  many  separate  parcels, whereby 
each  parcel  may  be  composed  of  equally  long  hairs. 
The  perfection  of  the  pencil  depends  upon  this 
equality  ;  the  tapering  point  being  produced  simply 
by  the  attenuation  of  the  tips. 


"  A  pinch  of  one  of  these  parcels  is  then  taken, 
of  a  thickness  corresponding  to  the  inteuded  size 
of  the  pencil;  it  is  set  in  a  little  tin  pan,  with  its 
tips  undermost,  and  is  shaken  by  striking  the  pan 
on  the  table  as  before.  The  root  end  of  the  hairs 
being  tied  by  the  fisherman's  or  seaman's  knot, 
with  a  fine  thread,  it  is  taken  out  of  the  pan,  and 
hooped  with  stronger  thread  or  twine  ;  the  knots 
being  drawn  very  tight  by  means  of  two  little  sticks. 
The  distance  from  the  tips  at  which  these  ligatures 
are  placed,  is  of  course  relative  to  the  nature  of 
the  hair,  and  the  desired  length  of  the  pencil.  Tiie 
base  of  the  pencil  must  be  trimmed  flat  with  a  pair 
of  scissors. 

"  Nothing  now  remains  to  be  done  but  to  mount, 
the  pencils  in  quill  or  tin-plate  tubes  as  above 
described.  The  quills  are  those  of  swans,  geese, 
ducks,  lapwings,  pigeons,  or  larks,  according  to 
the  size  of  the  pencil.  They  are  steeped  during 
24  hours  in  water,  to  swell  and  soften  them,  and  to 
prevent  the  chance  of  their  splitting  when  the  hair 
brush  is  pressed  into  them-  The  brush  of  hair  is 
introduced  by  its  tips  into  the  large  end  of  the  cut 
quill,  having  previously  drawn  them  to  a  point  with 
the  lips,  when  it  is  pushed  forwards  with  a  wire  of 
the  same  diameter,  tiU  it  comes  out  at  the  other 
and  narrower  end  of  the  quill." 


REVIEW. 

A  Popular  Treatise  on  Voltaic  Electricity 
and  Electro-Magnetism ;  illustrated  by  nu- 
merous Interesting  Experiments,  with  the 
mode  of  performing  the  same.  By  G.  H. 
Bachhoffner,  Lecturer  at  the  Polytechnic 
Institution.     Pabner,  Newgate  Street. 

This  is  one  of  those  little  works  which,  by  plain 
language,  and  clear  explanation,  tends  to  win 
attention  to  its  subject;  and,  therefore,  to  gain 
converts  to  science — as  such  it  merits  approba- 
tion. The  author  does  not  aim  at  the  hypothe- 
ses and  intricacies  of  science — he  collects  only 
facts  and  experiments,  to  amuse  as  well  as 
instruct.  He  gives  the  tyro  the  best  advice, 
explains  and  figures  the  various  apparatus, 
throws  before  his  view  the  most  prominent  parts 
of  Galvanism  and  Electro-Magnetism,  and 
describes  his  own  important  coil  machine. 
Altogether  forming  a  very  useful  hand-book  of 
these  interesting  parts  of  Electrical  Science. 


MISCELLANIES. 

Magic  Mirrors. — The  mirror  with  which  distorted 
objects,  such  as  that  in  our  plate  of  No.  2,  may  be 
viewed,  is  either  of  polished  steel,  or  else  made  of  a 
phial,  of  the  requisite  diameter,  and  silvered  within, 
in  the  same  manner  as  is  adopted  for  glass  globes, 
&c. ;  that  is  by  an  amalgam  formed  by  melting  to- 
gether half  an  ounce  of  bismuth  and  a  quarter  of 
an  ounce  each  of  grain  tin  and  of  lead  ;  when  melted 
an  ounce  of  mercury  is  to  be  added,  and  the  whole 
being  stirred  together,  is  poured  into  the  phial  pre- 
viously dry  and  warm.  Turning  this  about  slowly 
the  mixture  will,  when  nearly  cold,  adhere  to  the 
glass,  and  a  mirror  be  thus  formed  of  the  required 
form. — Ed. 
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Wiitds  most  prevalent  in  Britain. — With  regard 
to  the  prevailing  winds  of  our  native  country,  the 
following  account  is  published  in  the  Transactions 
of  the  Royal  Society.     At  London — 

Winds.  Days. 

South-west 112 

North-east 58 

North-west 50 

West 53 

South-east 32 

East 26 

South 18 

North 16 

The  same  register  shows  that  the  south-west 
wind  blows  more  upon  an  average  in  each  month  of 
the  year  than  any  other,  particularly  in  July  and 
August;  that  the  north-west  prevails  during  January, 
March,  April,  May,  and  June,  and  is  most  unfre- 
quent  in  February,  July,  September,  and  Decem- 
ber, the  north-west  occurring  more  frequently  from 
November  to  ^larch,  aad  less  so  in  September  and 
October  than  in  any  other  months.  la  the  fifth 
volume  of  the  Statistical  Accoimt  of  Scotland, 
there  is  a  table  of  seven  years'  close  observation, 
made  by  Dr.  Meek,  near  Glasgow,  the  average  of 
which  is  stated  as  follows  : — 

Winds.  Days. 

South-west 174 

North-west 40 

North-east 104 

South-east 47 

In  Ireland  the  prevailing  winds  are  the  west  and 
south-west. 

t 

LBTTERS,    aUKRIES,    ANSWERS,    ETC. 

Mr.  Editor. — I  have  in  my  possession  a  cabinet, 
the  outer  case  of  which  is  made  of  walnut,  and  the 
drawers  of  deal.  About  six  months  after  I  first 
had  it  I  was  much  annoyed  at  perceiving  the  small 
round  holes,  which  are  produced  by  what  is  called 
the  death-watch  beetle.  As  my  cabinet  is  rapidly 
approaching  to  annihilatioyi  I  am  induced  to  trouble 
you  on  the  subject,  trusting  that  cither  yourself,  or 
some  of  your  correspondents,  may  be  able  to  inform 
me  of  a  remedy.  I  would  warn  all  collectors  of 
shells,  coins,  &c.,  to  ])rofit  by  my  experience,  and 
to  avoid  walnut  wood  as  they  would  the  ■plague. 
I  learn  that  it,  more  than  any  other  wood,  harbours 
these  insects,  and  when  new  soft  deal  is  presented 
for  their  consumption,  the  work  proceeds,  as  in  my 
case,  with  fearful  rapidity. 

A  Subscriber. 

[Let  him  fumigate  the  box  well  with  burning  sulphur,  and 
aftcrward.s  wash  it  well  with  corrosive  sublimate,  dissolved 
in  water.  We  have  Inquired  if  walnut  wood  be  peculiarly 
subject  to  this  pest,  but  cannot  ascertain  tlie  fact  satisfactorily. 
Ep.] 

2* — What  is  British  Gum  ?  A  gummy  Rub;(tance,  obtained 
by  heating  starch  until  it  accjuires  a  slightly-brown  color, 
which  it  will  do  at  a  temperature  of  bctwei'U  6  and  700  de- 
grees. It  is  soluble  in  boiling  water,  but  not  in  cold,  and  if  a 
few  drops  of  tincture  of  iodine  be  added  to  the  solution  when 
cold,  a  p\irple  color  is  ])ro(luced.  and  not  a  blue,  which  the 
unburn!  starch  would  have  produced — showing;  that  during 
the  roasting  a  chemical  change  has  been  effected.  A  gummy 
matter,  analogous  to  this,  is  also  obtained  by  the  addition  of 
strong  sulphuric  acid  to  woody  fibre,  as  saw-dust  or  i>apcr, 
and  then  saturating  tlie  acid  with  chalk  this  gum  is  left. 

IDIOS. 

•  These  figures  refer  to  the  number  of  the  Query,  as  before 
published. 


% — What  is  Miik  of  Roses? 

English  Milk  of  Ros<-s — Agitate  together  until  thoroughly 
mixed,  one  pint  of  rose  water,  1  lb  of  subcarbonate  of  potass, 
and  half-a-pint  of  olive  oil,  TOPHAM. 

French  Milk  of  Roses — To  the  above  add  sixty  drops  of  oil 
of  lavender,  and  three  of  otto  of  roses,  dissolved  in  a  quarter 
of  a  pint  of  spirits  of  .wine.  TOPHAM. 

Cream  of  Roses — Put  over  a  gentle  fire,  in  a  well-glazed 
pipkin,  one  lb  of  oil  of  sweet  almonds,  one  oz.  of  spermaceti, 
and  one  oz.  of  white  wax — when  melted  add  carefully  one 
pint  of  rose  water.  Keep  beating  the  compound  till  it  be- 
comes like  pomatum,  and  then  add  two  drains  of  Malta  rose 
esse  use.     Pour  it  into  pots  fur  use.  GOG. 

Cold  Cream — Proceed  as  in  the  last  receipt,  except  that 
instead  of  the  rose  water  and  essence,  incorporate  with  the 
rest  one  ounce  of  orauge-flower  water  and  a  little  balm. 

GOG. 

5 — k  red  rose,  exposed  to  the  fumes  of  sulphur,  soon  be- 
comes white.  What  is  the  reason  of  this  ?  The  combustion 
of  sulphur  produces  sulphurous  acid  gas,  which  acts  on  the 
coloring  matter  of  the  rose,  and  removes  it.  The  rose  may 
be  restored  to  its  color  by  immersing  it  in  an  alkaline  solutioiL 

W.  BASTICK. 

6 — Whence  arise  the  dilTcrent  forms  of  flakes  of  snow  ? 
Whenever  fluids  are  allowed  to  crystallize  slowly,  their 
molecules  become  so  arranged  that  they  invariably  as.sume 
one  form  a.«  their  primitive — that  is,  each  individual  crystal 
will  be  of  a  similar  form,  though  the  whole  mass  may  have 
any,  according  to  circumstances  :  so  it  is  with  snow — at  a 
certain  height  in  the  atmosphere  the  aqueous  vapour  coming 
into  a  colder  region  is  frozen,  but  so  slowly  that  the  mole- 
cules of  water  have  time  to  arrange  themselves,  which  they 
do  in  the  most  geometrical  order.  The  primitive  form  of 
crystallized  water  is  the  rhombohedron,  and  when  snow  is 
examined  by  the  microscope,  though  it  assumes  different 
forms  yet  each  will  he  a  modification  of  the  primitive,  and 
we  shall  have  small  crystals  arranging  themselves  In  such  a 
way  that  they  look  growing  out  of  their  fellows,  at  angles  of 
60",  forming  hexahedrnl  figures,  such  as 


to  an  infinity  of  form,  showing  that  though  their  figures  are 
various  the  same  f.  rces  are  in  operation. 

IDIOS. 

20 — Is  there  in  any  nui.seum  a  toad  which  has  lieen  im- 
bedded in  stone,  and  also  the  stone  which  surrounded  it  ? 

21 — What  Is  the  reason  that  when  a  bell  is  casting,  if  any 
one  speaks  it  spoils  the  sound?  [It  is  not  a  fact  that  it 
dees. — Ed  ] 

22 — Why  does  the  fruit  of  a  tree  in  grafting  take  after  the 
scion,  or  upper  i)lece,  and  not  after  the  root  ? 

CORRESPONDENTS. 

AN  ENGRAVER.— -The  third  lens  must  be  double  convex, 
of  a  focus  about  ecjual  to  half-way  between  the  two  others 
Reversina  the  bull's-eye,  the  slider  channel  must  be  a  little 
farther  off  than  represented.  We  think  the  fault  of  his 
lanthorn  is  want  of  sufficient  light ;  it  should  form  an  object 
clearly  eight  feet  in  diameter. 

T.  C.—Wp  thought  after  describing  one  Camera  so  fully,  in 
No.  1.  the  other  would  be  easily  understood;  we  shall  re- 
turn to  the  subject  and  give  a  diagiam  shortly. 

'A'.H.X.  has  our  thanks;  we  cannot  avail  ourselves  of  his 
present  communication,  having  an  article  in  type  on  tho 
very  subject. 

E.M.  (a  reader.) — Answer  in  our  next. 

W.B. — His  communication  as  early  as  possible. 

S.W  S. — His  excellent  paper  in  the  next  number. 

Communications,  Books  for  Review,  Inventions  for  Illustra- 
tion, 4:c..  to  be  addressed  to  the  Editor,  at  tlie  Printer's. 
.411  Letters  must  be  post  paid. 
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PHOTOGENIC     DRAWING. 

(Resumed  from   Page  2Q.) 

We  have  hitherto  considered  this  art  as  ap- 
phcable  only  to  the  dehneation  of  fiat  and 
trivial  objects,  and  as  rather  conducive  to 
amusement  than  utility;  but  as  paper  acts  not 
only  by  direct  but  reflected  light,  it  may  be 
made  subsei-^'ient  to  much  more  important 
uses,  by  the  assistance  of  such  lenses  and 
mirrors  as  reflect  the  images  given  to  natural 
objects  upon  a  screen  or  medium.  The 
chief  instruments  of  .this  cliaracter  are  the 
camera  obscura  and  the  solar  microscope. 
The  former  is  applicable  to  take  views  of 
scenery,  equally  with  small  objects,  and  to 
diminish  the  view  according  to  the  desire 
of  the  operator,  by  removing  the  camera 
more  or  less  distant  from  the  object  repre- 
sented— or  by  using  another  camera  with  a 
lens  of  longer  focus. 

We  have  already  described  this  instrument  at 
page  1  ;  but  to  make  the  construction  of  it  more 
clear,  the  following  is  a  figure  of  the  box  or  porta- 
ble camera  obscura,  described  at  page  12,  in  which  a 
is  the  doubly  convex  lens,  the  rays  of  light  c  passing 
from  the  object,  through  the  Jens  to  the  plain 
reflector  or  looliing  glass  b.  Here  they  are  cast 
upwards  to  the  under  side  of  the  piece  of  ground 
glass,  placed  at  d.,  upon  the  upper  side  of  which 
the  picture  is  seen,  and  E  isj;he  moveable  flap  or 
shutter  of  wood,  used  to  shut  off  extraneous  light. 
When  used  in  ordinary  circumstances  the  doubly 
convex  lens  may  be  ten  or  twelve  inches  focus, but  for 
photogenic  purposes  the  focus  should  not  be  more 
than  six  inches,  the  whole  box  being  so  much  the 
shorter.  The  ground  glass  medium  should  be  re- 
moved, and  a  pane  of  unground  or  common  glass 
be  put  in  its  place  ;  if  also  the  lens  be  fitted  into  a 
sliding  tube,  as  in  the  magic  lanthorn,  it  will  be  a 
much  superior  instrument,  as  then  the  focus  can  be 
sowell  adjusted. 


To  take  a  prospect,  <Sc.,  on  photogenic 
paper. — Point  the  portable  camera  towards 
the  required  view  or  object,  and  place  a 
piece  of  the  paper  (prepared  side  downwards) 
upon  the  glass  where  the  picture  is  seen, 
and  immediately  shut  down  the  upper  flap 
close  upon  it.  In  half-an-hour  the  color  of 
the  paper  will  be  changed,  in  proportion  to 
the  strength  of  the  light  passing  through 
the  instrument  upon  it,  and  tlius  a  delineation 
of  surrounding  objects  be  obtained,  though 


of  course  the  lights  and  shadows  seen  in  the 
original  will  be  reversed  in  the  picture. 

To  take  a  microscopic  object. — Place  a 
piece  of  very  sensitive  paper,  a  short  distance, 
(as  eight  or  ten  inches)  from  the  object  glass 
of  a  solar  microscope  ;  in  a  few  minutes  any 
object  placed  in  the  usual  situation  of  the 
instrument  will  be  depicted  on  the  paper 
placed  to  receive  it,  and  will  be  seen  with 
infinitely  greater  exactitude  than  the  most 
expert  draughtsman  can  depict  it.  With 
the  oxy-hydrogen  microscope  from  ten  to 
twenty  minutes  are  nccessaiy  to  produce  the 
requisite  efiect. 

To  fix  the  Drawings. — To  do  this  with 
certainty  is  most  difficult.  Mr.  Talbot  says 
that  to  dip  the  drawmgs  into  a  saturated 
solution  of  salt  and  water  is  sufficient  to  fix 
them,  that  is,  to  prevent  change  when  the 
finished  drawings  should  afterwards  be  sub- 
jected to  light.  This  receipt  may  succeed 
occasionally,  but  it  does  not  always,  though 
certainly  it  retards,  at  all  times,  further 
discoloration. 

Iodide  of  potassium,  or  as  it  is  more  fre- 
quently called,  hydriodate  of  potass^  dissolved 
in  water,  and  very  much  diluted,  is  a  more 
useful  preparation  to  wash  the  drawings  with 
— it  must  be  used  very  weak,  or  it  will  not 
only  dissolve  the  unchanged  muriate  as  is 
intended,  but  the  blackened  oxyde  also,  and 
tlie  drawing  be  thereby  spoiled. 

The  most  certain  material  to  be  used 
is  one  of  the  hyposulphites,  as  proposed  by 
Sir  W.  Herschell,  who,  very  many  years 
since,  showed  the  peculiar  effects  of  these 
salts  in  decomposing  the  nitrate,  muriate, 
and  cairbonate  of  silver.  Washing  the  pho- 
togenic drawing  with  a  solution  of  hyposul- 
phite of  soda,  no  matter  as  to  the  strength 
of  the  solution,  the  muriate  which  lies  upon 
the  lighter  parts  of  it  will  become  altered  so 
much  in  their  nature  as  to  become  unalte- 
rable to  light,  while  the  rest  remains  dark  as 
before. 

Before  using  either  of  these  preparations 
for  fixing  the  drawings  they  should  be  soaked 
for  a  minute  or  two  in  hot  water,  which  of 
itself  removes  a  large  portion  of  the  muriate 
of  silver  that  is  to  be  got  rid  of. 

Suppose  the  drawings  when  taken  are  to 
be  seen  only  Ijy  candlelight,  or  are  required 
only  to  put  in  a  portfolio,  that  they  may  be 
sent  to  a  distant  place,  no  preserving  prepa- 
ration will  be  necessary ;  thus  travellers 
need  not  trouble  themselves  to  wash  their 
pictures,  till  at  a  future  time  when  they  may 
have  greater  leisure. 
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Applicatmi. — Mr.  Talbot  has  recorded  so 
many  applications  of  his  process  that  little 
can  be  added  to  his  list.  The  first  advan- 
tage which  he  alludes  to  is  taking  of  por- 
traits or  silhouettes,  by  means  of  the  shadow 
thrown  upon  the  paper  by  the  hving  face. 
Second — The  copying  of  paintings  on  glass 
by  the  hght  thrown  through  them  on  the 
prepared  paper.  It  may  be  remarked  tliat 
the  effect  in  this  case  is  very  singular,  as 
may  be  tried  with  a  magic  lanthorn  slider, 
for  as  some  of  the  colors  intercept  the  violet 
rays  of  Hght,  the  effect  produced  is  often 
contrary  to  that  expected ;  for  example,  if 
a  part  of  the  glass  be  yellow,  as  this  is  the 
lightest  color,  we  might  suppose  the  paper 
beneath  would  become  very  dark,  but  in 
truth  the  paper  beneath  will  scarcely  be 
changed  at  all,  for  the  yellow  glass  will  in- 
tercept all  the  violet  rays.  Thirdly — 
Another  imitation  is  that  of  etchings  ;  this 
was  suggested  by  Mr.  HaveU,  and  since 
claimed  also  by  Mr.  Talbot.  This  is  done 
by  painting  a  piece  of  glass  with  a  thick 
coat  of  white  oil  paint,  when  dry  with  the 
point  of  a  needle  lines  or  scratches  are  to 
be  made  through  the  white  lead  ground,  so 
as  to  lay  the  glass  bare,  this  being  done, 
place  the  glass  upon  a  piece  of  the  paper, 
and  of  course  every  Une  will  be  represented 
beneath  of  a  black  color,  and  thus  an  imi- 
tation etching  wiU  be  produced.  This  has 
been  thought  by  some  a  valuable  discovery, 
how  can  it  be  so,  when  with  precisely  the 
same  skill  and  labor  a  real  etching  on  cop- 
per or  steel  can  be  prepared,  and  may  be 
printed  afterwards  infinitely  cheaper  than 
the  mere  cost  of  the  photogenic  paper. 

Fourthly — Microscopic  objects,  and  here 
the  art  is  indeed  valuable ;  Mr.  Talbot  truly 
says,  "  The  objects  wliich  the  microscope 
unfolds  to  our  view,  curious  and  wonderful 
as  they  are,  are  often  singularly  comphcated. 
The  eye  indeed  may  comprehend  the  whole 
which  is  presented  to  it  in  the  field  of  view, 
but  the  powers  of  the  pencil  fail  to  express 
these  minutiae  of  nature  in  their  innumera- 
ble details.  What  artist  could  have  skill 
or  patience  enough  to  copy  them  ?  or  grant- 
ing that  he  could  do  so,  must  it  not  be  at 
the  expense  of  much  most  valuable  time, 
which  might  be  most  usefully  employed  ?" 
Fifthly  —  The  deUneation  of  architecture, 
sculpture,  landscapes,  and  external  nature. 
Sixthly — The  copying  of  engravings  and 
the  tracing  of  various  flat  objects,  such  as 
the  plants  in  an  herbarium,  patterns  of  va- 
rious tissues  and  fabrics,  and  many  other 
tilings  incidentally  alluded  to  in  these  papers, 


and  taking  into  account  the  very  valuable 
discovery  of  Mr.  Francis  (whose  plates 
adorn  our  present  number)  of  forming  these 
various  objects  at  once  upon  box  wood,  as 
described  in  our  last,  we  cannot  but  con- 
clude that  notwithstanding  the  uncertainty 
there  exists  in  the  effect  of  the  process,  the 
dimness  of  the  copies,  and  the  difficulty  of 
fixing  properly  -svhat  has  been  obtained,  that 
in  a  short  {)eriod,  this  art  uncertain  as  it  at 
present  is,  and  as  all  infant  arts  must  be, 
will  soon  arrive  at  a  degree  of  certainty  and 
perfection,  which  will  render  it  of  the  utmost 
consequence  to  the  artist,  the  traveller,  and 
the  naturalist :  more  especially  as  all  the  phi- 
losophers and  chemists  of  our  own  country, 
of  France  and  of  Germany  have  their  at- 
tention so  forcibly  drawn  to  the  subject,  in 
hopes  of  explaining  the  still  more  important 
discoveries  of  M.  Daguerre,  who  produces 
pictures  in  their  proper  hghts  and  shadows, 
and  the  valuable  process  of  M.  Neipce, 
who  could,  even  many  years  ago,  impress 
them  at  once  upon  a  copper  plate,  engraving 
them  there,  in  all  their  beauty,  and  with 
scarcely  any  expenditure  of  either  money, 
time,  or  talents. 


REPRODUCTION    OF    STATUARY. 

A  French  Artist,  M.  Colas,  has  found  the 
means  of  applying  to  sculpture  a  process 
which  has  much  connection  with  M.  Da- 
guerre's  invention.  By  this  contrivance  the 
Venus  of  Milo,  for  instance,  is  identically 
re-produced  in  all  its  dimensions,  from  the 
original  size  of  the  statue  to  the  statuette  of 
three  feet,  an  inch,  or  even  six  lines ;  and 
moreover,  it  may  be  done  in  marble,  stone, 
ivory,  wood,  alabaster,  &c.  M.  Colas's 
process  employs  the  hardest  as  well  as  the 
softest  substances,  and  his  copies  of  statues 
and  bas-reliefs  are  so  complete  that  the 
imperceptible  alterations  of  the  marble  worn 
by  time  are  exactly  re-produced. 


MAGIC    LANTHORN     AND     PHANTASMAGORIA. 

(Resumed  from  page  18.^ 

Sa-eens  and  Media. — For  receiving  the 
images  cast  by  the  common  magic  lanthorn, 
which  are  viewed  on  the  side  of  the  medium 
upon  which  they  are  cast,  little  difficulty  can 
be  found,  it  being  only  rccpnrfid  white  and 
smooth.  Thus  a  clean-washed  sheet, 
stretched  tightly  upon  a  wall  answers  the 
purpose  well,  or  could  a  room  be  devoted  to 
the  purpose  of  exhibition,  as  at  public  iu- 
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stitutions,  the  whitened  wall  itself  is  an  ap- 
propriate object  screen,  whether  painted  in 
water  or  turpentine  (oil  is  improper  as  it 
produces  a  glossy  surface.)  This  kind  of 
screen  is  best  adapted  to  exhibit  the  solar, 
lunar,  and  oxy-hydrogen  microscope,  and  is 
that  employed  for  the  purpose. 

For  the  use  of  the  Phantasmagorial  Lan- 
thorn  a  transparent  screen  is  necessary,  be- 
cause it  is  placed  between  the  spectator  and 
the  lanthorn,  the  objects  being  thrown  upon 
one  side  of  the  screen  and  seen  through  it 
on  the  other.     It  is  therefore  to  be  so   far 
transparent  as  to  permit  the  colors  and  form 
of  the  objects  to  be  seen  perfectly  and  dis- 
tinctly, yet  not  so  much  as  to  show  the  bril- 
liant spot  of  light  which  the  lens  of  the  lan- 
thorn casts.     In  other  words,  it  should  be 
of  such  a  nature  that  if  you  look  at  a  can- 
dle through  it,  you  may  see  a  diffused  light 
but  not  the  flame  itseh".     There   is  but  one 
common  substance  which  will  fulfil  this  con- 
dition, and  this  is  tissue  paper  in  its   usual 
state.      Some  persons  have  advised  to  oil 
the  paper,  but  it  then  becomes  too  trans- 
parent-    Others  have  recommended  mushn 
wetted,  and  indeed  it  makes  a  tolerably  good 
medium,  but  by  no  means  equal  to  the  tis- 
sue paper,  through  its   greater  strength  of 
texture  renders  it  available  in  circumstances 
where  paper  would  be  inconvenient.      Mr. 
Childe  uses  waxed  muslin  when  exhibiting 
his  "  Dissolving  Views"  at  the  theatres,  but 
the  astronomical  lecturers  commonly  employ 
paper  in  preference. 

Another  sgrt  of  medium  was  once  used, 
and  to  the  effect  of  which  we  are  indebted 
for  the  Phantasmagoria  itself.  This  instru- 
ment was  used  in  the  first  instance  rather 
to  inspire  terror  than  to  excite  mirth,  and 
the  principle  vxpon  which  it  acts  is  but  a 
modification  of  the  ancient  method  of  using 
the  Magic  Lanthorn,  which  also  once  was 
an  apparatus  used  for  the  worst  purposes  of 
superstition  and  trickery.  Its  images  were 
usually  thrown  upon  smoke  rising  from  a 
chafing  dish  and  when  the  image  was  ter- 
rific, the  apartment  cold  and  gloomy,  the 
air  redolent  with  essences,  and  the  mind  of 
the  spectator  previously  prepared  to  witness 
a  miracle,  wc  cannot  be  surprised  that  such 
an  exhibition  worked  intensely  upon  the 
imagination,  and  that  the  Magic  Lanthorn 
■was  a  powerful  instrument  in  the  hands  of 
the  crafty  and  the  designing. 

Painting  the  Sliders. — Few  instructions 
can  be  given  upon  this  part  of  the  subject 
beyond  the  mere  naming  of  materials,  these 
are  few  and  easily  procured.      The  brushes 


to  be  used  are  common  hair  pencils,  which 
may  be  cleaned  from  time  to  time  with  tur- 
pentine.    All  the  colors  must  be  transparent, 
carm.ine  and  lake,  Prussian  blue,  Indian  yel-     i| 
low,  burnt  sienna,  burnt  umber,   and  verdi- 
gris, are  the  colors  most  employed  for  the 
pictures.     They  are  ground  in  oil,  as  sold 
in  bladders  by  the  artists'   colormen,   and 
mixed   before    using   with    mastic  varnish, 
which  dries  quickly  and  is  colorless  ;  white 
is  produced  by  leaving  certain  parts  of  the 
figure  entirely  without  color,  that  the  light 
may  have  no  impediment  in  passing  through. 
The  half  colors  are  produced  by  a  proper 
mixture  of  red,  blue,  and  yellow  ;  thus  pur- 
ple by  uniting  blue  and  red,  orange  by  red 
and  yellow,  &c.     The  shadows  may  be  ma- 
naged by  a  stronger  tint  of  the  proper  co- 
lor, or  else  by  brown  or  blue,   according  to 
the  effect  required.      The   outlines  of   the 
figures  also  may  be  made  first  by  a  fine 
camel-hair  pencil,  dipped  in  black  color.     In 
painting  slides,  the  chief  rule  to  be  observed, 
is,  to  allow  properly  for  the  change  of  color 
produced  by  the  light  itself,   which  has  a 
tendency  to  cast  a  yellowish  tint  upon  every 
part,    and  thus,    paintings   that   appear   in 
proper   colors    by   daylight,   will   often  fail 
when  illuminated  by  candles  or  a  lamp  :   the 
color  of  the  sky,  therefore,  must  be  painted 
of  a  moderately  dark  blue,  the  trees,  grass, 
&c.,  of  a  bluish  green,  the  reds,  never  shaded 
with  blue,  and  puri^le,  used  very  sparingly ; 
for  the  bhie  and  red,  which  produce  this  color, 
being   united  to  the  yellow  light,  form  the 
mixture  called  neutral  tint,  a  color  that  is 
dull  and  heavy  for  this  purpose.     The  use 
also  of    opaque   colors,  even  in  producing 
shadows  or  tints,  is  carefully  avoided,  thus, 
white  lead  must  never  be  used,  either  alone, 
or  in  combination.      It  is  sometimes  desira- 
ble to  remove  a  part  that  has  been  painted, 
after  it  has  become  dry,  this  may  be  easily 
done  by  a  penknife  point,  and  in  those  shdes 
which  show  clear  lines  on  a  dark  ground,  as 
in  astronomical  diagrams,  the  eftect  is  pro- 
duced by  painting  the  whole  black,  suffering 
it  to  dry  thoroughly,   and  then  scratching 
the  hnes  through  the  black  ground  with  a 
needle  or  other  point ;  should  the  lines,  thus 
made,  be  desired  of    any  certain  color,  it  is 
only  requisite  to  paint  them  with  the  proper 
tint,  after  being  scratched  through. 

It  is  obvious,  that  no  rules  can  possibly  be 
given  to  teach  the  artistical  part  of  painting  : 
a  knowledge  of  effect — of  perspective — of 
figure  drawing — and  of  the  manipulation  of 
blending,  and  laying  on  the  colors.  It  must 
depend  upon  the  previous  skill  of  the  painter. 
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but  with  an  ordinar}'  knowledge  of  the  fun- 
damental rules  of  art,  success  will  attend  his 
efforts,  especially  if  he  constantly  keep  in 
remembrance  the  ettect  of  artificial  hght  as 
before  observed,  that  intense  colors  do  not 
appear  too  glaring  when  the  objects  are 
magnified  on  the  scieen,  but  that  any  defect 
of  form,  or  error  of  drawing  or  perspective 
becomes  proportionably  magnified.  The 
subject  of  moveable  slides  is  too  varied  to 
admit  of  explanation  hastily,  we  shall,  there- 
fore, devote  a  paper  in  an  early  number  to 
them. 

(To  be  continued.J 

METEOROLOGY. 

ANCIENT    HISTORY    OF   THE    SCIENCE. 

By  the    Senior    Secretary  to   the  Meteorological 
Society. 

The  early  history  of  Meteorology  is  in- 
volved in  much  obscurity  and  uncertainty. 
The  first  cultivators  of  this  important 
science  did  not  arrive  at  the  true  cause  of 
those  interesting  phenomena  to  which  they 
were  eye-witnesses ;  consequently  they 
made  but  little  progress,  partfy  from  their 
ignorance  of  astronomy,  and  partly  from 
the  want  of  instruments  necessary  to  make 
observations.  Among  the  most  ancient 
promoters  of  the  study  of  Meteorology  we 
find  Theophrastus,  a  celebrated  botanist 
and  physician,  who  collected  all  the  popular 
prognostics  of  the  changes  of  the  weather 
that  were  current  in  his  day ;  to  which  he 
prefixed  the  most  ancient  ones  that  are  to 
be  found  in  the  Bible  :  the  whole  of  which 
Aratus  put  into  Greek  hexameter  verse  in 
his  "  Diasema."  These  Virgil  expressed  in 
the  mostelegant language  in  his  "Georgics." 
Lucretius  copied  many  of  them  into  his 
celebrated  book,  "  De  Rerum  Natura." 
Aristotle,  Plautus,  Seneca,  and  Lucan,  also, 
accurately  took  notice  of,  and  recorded 
atmospheric  phenomena.  Thus  we  find 
both  Greeks  and  Romans  handing  down 
these  popular  opinions.  More  modern  phi- 
losophers have  written  commentations  on 
all  these  authors,  and  expatiated  largely 
upon  them  in  copious  notes,  and  varied 
illustrations.  Still  Meteorology  made  no 
progress  as  a  science.  The  object  of  their 
observations  was  to  enable  them  to  predict 
with  greater  certainty  the  future  changes  of 
the  weather ;  indeed,  this  is  the  most  useful 
purpose  to  which  Meteorology  can  be  ap- 
plied ;  but  we  do  not  possess,  even  at  the 
present  time,  sufficient  data  to  do  this  with 
any  degree  of  certainty.     Shepherds,  hus- 


bandmen, mariners,  and  others,  whose  em- 
ployment kept 'them  almost  constantly  in 
the  ojicn  air,  and  who  had  made  themselves 
familiar  with  the  most  popular  prognosti- 
cations of  the  ancient  philosophers  just 
referred  to,  could  foretel  with  greater  cer- 
tanity  what  sort  of  weather  was  coming 
than  their  most  scientific  philosophers  and 
meteorologists :  hence  they  lormed  a  sort 
of  intermediate  code  of  prognosticating 
rules,  founded  partly  on  the  ancient  tra- 
ditions, and  partly  on  experience.  We  find, 
too,  numerous  little  sayings,  proverbial 
adages,  and  quaint  expressions  respecting 
the  weather,  which  have  been  handed  down 
from  the  remotest  antiquity ;  but  many  of^ 
which,  from  a  departure  from  the  ancient 
writers,  and  from  repeated  introductions  of 
new  adages,  after  a  lapse  of  a  few  centuries, 
lost  their  force  and  dwindled  into  mere 
absurdities. 

The  ancient  writers,  the  authors,  or  col- 
lectors of  those  adages  which  had  reference 
to  the  changes  of  the  weather,  founded 
their  prognostics  upon  their  imperfect  no- 
tions of  astronomy.  The  periods  of  the 
heavenly  bodies  were  made  use  of  to  mea- 
sure the  parts  of  the  year,  and  their  regular 
returns  were  accurately  compared  with  the 
periodical  returns  of  terrestrial  phenomena, 
and  used  to  designate  the  year,  the  months, 
the  days,  the  hours,  and  the  seasons. 
Ephemerides,  calendars,  and  almanacs,  of 
all  kinds,  began  to  be  constructed  for  tlie 
purposes  of  determining  the  several  seasons 
and  the  occupation  of  the  husbandman  in 
each ;  hence  we  find,  m  all  the  ancient 
works  on  this  subject,  numerous  astro- 
nomical allusions,  and  references  to  the 
great  antiquity  of  the  constellations,  all  of 
which  bear  testimony  to  the  importance 
attached  to  this  science,  if  at  that  time  it 
could  be  justly  so  termed,by  our  forefathers. 
Their  agricultural  occupations  were  regu- 
lated by  the  rising  and  setting  of  the  con- 
stellations of  the  zodiac,  and  others,  that 
were  very  conspicuous  in  the  heavenly 
vault;  they  then  compared  these  daily 
phenomena  with  the  arrival  of  birds,  the 
flowering  of  plants,  and  other  natural  phe- 
nomena, and  thus  laid  the  foundation  of 
the  ancient  rustic  calendars.  Virgil  alludes 
in  the  commencement  of,  and  indeed 
throughout  his  "  Georgics,"'  to  the  celes- 
tial signs  of  the  seasons.     He  says : 

— i —  "  quo  sidere  terram 

Vertere,  Maecenas,  ulmisque  adjungere  vites  con- 

veniat." 
"  Under  what  star  vre  may  prepare  the  ground, 
And  when  to  elms  the  grape  viues  may  be  bound.*' 
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And  to  the  sailor  he  says : 

"  Navita  turn  stellis,  numeros  et  nomina  fecit, 
Pleiades,  Hyades,  claramque  Lycaonis  Arcton." 

"  The  sailors  quartered  heaven,  and  found  a  name 
For  every  fixed  and  every  wandering  star, 
The  Pleiads,  Hyads,  and  the  Northern  Car." 

Dryden. 

These    observations   must   have  been  a 
source  of  amusement  ami  advantage,  both 
to  the  shepherds,  the  husbandman,  and  the 
mariners  of  old  ;    who,  being  constantly 
exposed  to  the  heavens,  in  a  fine  climate, 
and  beneath  an  almost  perpetually  serene 
sky,    had    innumerable    opportunities    of 
watching  the  various  changes  of  the  length 
of  the  days,   the  progress  of  the  seasons, 
and  the  atmospheric  phenomena  connected 
with  them.     The  science   of   the   celestial 
signs  is  ascribed  by  Cicero  to  the  Assyrians 
and  the  Babylonians.     Other  writers  ascribe 
it  to  the  Indians  and  the  Egyptians.      Of 
this,  however,  we  are  not  satisfactorily  in- 
formed, but  we  have  seen  that  it  was  ear^ 
nestly  cultivated  both  in  Greece  and  Rome, 
at  a  very  early  period.     Steering  vessels  by 
the   stars   is  among  the  earliest  recorded 
facts  in  the  history  of  navigation;  so  is  the 
planting,  sowing,  and  gathering-in  the  fruits 
of  the  earth  by  the  stars,  among  the  earliest 
records  of  agriculture.  The  ancient  mariner 
had  his  fixed  index  of  the  Northern  Pole — 
the  "  Tyrian  Cynosure:"    he  watched  for 
the  "  rainy  Hyades,  the  stormy  Orion,  and 
the   signum  pluviale  capellge,"     He  knew 
by  the  rising  of  the  "  Pleiades,"  when  the 
seas  would  be  open  for  sailing ;  he  guarded 
against  the  coming  storm  by  the  setting  of 
"  Arcturus,"  and  the  rising  of  the  "Hoedi." 
He  knew  the  horn-  of  the  day  by  the  alti- 
tude of  the  sun,  and  he  kept  the  watches 
of  the  night  by  looking  well  to  the  position 
of  "  Ursa  Major."     The  husbandman,  too, 
marked  the  diflerent  seasons  by  the  over- 
flowing  of  the  Nile  ;    for  "  Sirius,  or  the 
Dog-Star,"  admonished  him  of  its  approach: 
by  the  setting  of  "  Pisces,"   and  the  return 
of  the  swallow,  he  marked  his  season  of 
spring.     In  short,  every  rustic  operation 
had  its  admonitory  sign,   and  the  husband- 
man regulated  his  labours  for  every  month 
in    the    year  by  the  signs  of  the   zodiac. 
The  shepherd  was  equally  dependent  on 
the  movements   of    the  heavenly   bodies. 
He  had  his  Pascal  "  Aries,"  and  his  star  of 
"  Arcady."     He  unfolded  his  flock  with 
the  morning  ray  of    "  Phosphorus,"  and 
watched  at  eventide  for  the  "  star  that  bids 
the  shepherd  fold." 


FOSSIL  INFUSORIA. 

Extracted  from  the  Yearly  Address  of  the  President 
of  the  Geological  Society. 
"  The  Council  have  adjudged  the  WoUaston  me- 
dal for  the  present  year  to  Professor  Ehrenberg,  for 
his  discoveries  respecting  fossil  Infusoria  and  other 
microscopic  objects  contained  in  the  materials  of 
the  earth's  strata.     We  all  recollect  the  astonish- 
ment with  which,  nearly  three  years  ago,  v^e  received 
the  assertion,  that  large  masses  of  rock,  and  even 
whole  strata, were  composed  of  the  remains  of  micro- 
scojjic  animals.     This  assertion,  made  at  that  time 
by   Professor  Ehrenberg,    has  now  not  only  beeu 
fully  confirmed  and  very  greatly  extended  by  him, 
but  it  has  assumed  the  character  of  one  of  the  most 
important  and  striking  geological  truths  which  have 
been  brought  to  light  in  our  time  :  for  the  connec-' 
tion  of  the  present  state  of  the  earth  with  its  con- 
dition at  former  periods  of  its  history,  a  problem 
now  always  present  to  the  mind  of  the  philosophical 
geologist,  receives  new  and  unexpected  illustration 
from  these  researches.     Of  about  eighty  species  of 
fossil  Infusoria  which  have  been  discovered  in  various 
strata,  almost  the  half  are  species  which  still  exist 
in  the  waters  ;  and  thus  these  forms  of  life,  so  long 
overlooked  as  invisible  specks  of  brute  matter,  have 
a  constancy  and  durability  through  the  revolutions 
of  the  earth's  surface  which  is  denied  to  animals  of 
a  more  conspicuous  size  and  organization.     Again, 
we  are  so  accustomed  to  receive  new  confirmations 
of   our  well-established   geological  doctrines,  that 
the  occurrence  of  such  an  event  produces  in  us  little 
surprise  ;  but  if  this  were  not  so,  we  could  not  avoid 
being  struck  with  one  feature  of  Professor  Ehren* 
berg's    discoveries  ;  —  that  while  the  microscopic 
contents  of  the  more  recent  strata  are  all  freshwater 
Infusoria,  those  of  the  chalk  are  bodies,  {Peridi- 
neum,  Xanthidium,  Fucoides,)  which  must,  or  at 
least  can,  live  in  the  waters  of  the  ocean.     Nor  has 
Professor  Ehrenberg  been  content  with  examining 
the  rocks  in  which  these  objects  occur.     During  the 
last  two  years  he  has  been  pursuing  a  highly  inte- 
resting series  of  researches  with  the  view  of  ascer- 
taining in  what  manner  these  vast  masses  of  minute 
animals  can  have  been  accumiUated.     And  the  re- 
sult of  his  inquiries  is,  that  these  creatures  exist  at 
present  in  such  abundance,  under  favorable  circum- 
stances,   that  the    difficulty  disappears.       In   the 
Public  Garden  at  Berlin  he  found  that  workmen 
were  employed  for  several  days  in  removing  in  wheel- 
barrows masses  of  fossil  Infusoria.      He  produced 
from  the  living  animals,  in  masses  so  large  as  to  be 
expressed   in  pounds,    tripoli  and  polishing  slate, 
similar  to  the  rocks  from  which  he  had  originally 
obtained  the  remains  of  such  animals  ;  and  he  de- 
clares that  a  smedl  rise  in  the  price  of  tripoli  would 
make  it  worth  while  to  manufacture    it  from  the 
living  animals  as  an  article  of  commerce.     These 
results  are  only  curious  ;     but    his    speculations, 
founded  upon  these  and  similar  facts,  with  respect 
to  the  formation  of  such  rocks,  for  example,  po- 
lishing slate,  the  siliceous  paste  called  kieselguhr, 
and  the  layers  of  flint  in  chalk,  are  replete  with 
geological  instruction. 

"  As  the  discoveries  of  Professor  Ehrenberg  are 
thus  full  of  interest  for  the  geological  speculator, 
so  have  they  been  the  result,  not  of  any  fortunate 
chance,  but  of  great  attainments,  knowledge,  and 
labour.  The  author  of  them  had  made  that  most 
obscure  and  difficult  portion  of  natmal  history,  the 
inftigorial  animals,  his  study  for  many  years ;  had 
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travelled  to  the  shores  of  the  Mediterranean  and 
the  Red  Sea  in  order  to  observe  them  ;  and  had  pub- 
lished a  work  far  eclipsing  anything  which  had 
previously  appeared  upon  the  subject.  It  was  in 
consequence  of  his  being  thus  prepared,  that  when 
his  attention  was  called  to  the  subject  of  fossil  In- 
fusoria, (which  was  done  in  June,  1836,  by  M. 
Fischer)  he  was  able  to  produce  not  loose  analogies 
and  insecure  conjectures,  but  a  clear  determination 
of  many  species,  many  of  them  already  familiar  to 
him,  though  hardly  ever  seen  perhaps  by  any  other 
eye.  Tlie  animals,  (for  he  has  proved  them  to  be 
animals,  and  not,  as  others  had  deemed  them,  plants) 
consist,  in  the  greater  number  of  examples,  of  a 
staff-lilfe  siliceous  case,  with  a  number  of  transverse 
markings  ;  and  these  cases  appear  in  many  instances 
to  make  up  vast  masses  by  mere  accumulation 
without  any  change.  AMiole  rocks  are  composed 
of  these  minute  cuirasses  of  crystal  heaped  together. 
Professor  Ehrenberg  himself  has  examined  the 
microscopic  products  of  fifteen  localities,  and  is 
still  employed  in  extending  his  researches  ;  and  we 
already  see  researches  of  the  same  kind  undertaken 
by  others,  to  such  an  extent,  as  to  show  us  that  this 
new  path  of  investigation  will  exercise  a  powerful 
influence  upon  the  pursuits  of  geologists. 

"  It  may  be  further  added,  that  even  since  the 
Council  adjudged  this  medal.  Professor  Ehrenberg 
has  announced  to  the  Royal  Academy  of  Sciences 
of  Berlin  new  discoveries  ;  particularly  his  obser- 
vations on  the  organic  structure  of  chalk  ;  on  the 
freshwater  Infusoria  found  near  Newcastle  and 
Edinburgh,  and  on  the  marine  animalcules  obseri'ed 
near  Dublin  and  Gravesend  ;  and,  what  cannot  but 
give  rise  to  curious  reflections, an  account  of  7neteoric 
paper  which  fell  from  the  sky,  in  Courland,  in  1686, 
and  was  found  to  be  composed  of  Confervae  and 
Infusoria."* 

Natural  Philosophy.     (Lavs  of  Matter  and 
Motion),  by  W.  ^  R.  Chambers,  Edinburgh. 

The  little  treatises  now  publishing  under  the 
title  of  "  Chambers'  Educational  Course"  pro- 
mise to  effect  an  important  revolution  in  the 
school  education  of  the  country  ;  they  are  not 
however  mere  dogmatical  school  books,  nor  yet 
are  they  only  applicable  to  the  young,  l)ut  may 
rather  be  considered  well  digested  hand  books 
of  literature  and  science,  useful  as  a  reference, 
and  as  a  guide  to  all  persons,  ginng  in  plain 
language  the  most  valuable  tniths.  Several 
subjects  have  been  already  pviblished  on  Hig- 
tory.  Natural  Philosophy,  &c.  with  the  latter 
subjects  only  we  have  now  to  do,  and  have 
chosen  to  justify  and  illustrate  our  opinion  by 
that  on  "The  Laws  of  Matter  and  Motion,"  for 
it  is  upon  these  that  all  the  arrangements  of 
material  substances,  causes  of  phenomena,  and 
working  of  nature's  changes  depend. 

The  authors  have  in  this  little  treatise  con- 
sidered matter  in  all  its  properties,  relations, 
and  varieties ;  its  laws  while  at  rest,  and  when 
in  motion;    ia  its  various  attractions  and  its 

*  An  account  of  this  curious  substance  will  appear  in  an 
early  Number.  Confervae  are  thread-like  (lovvcrlesa  plants. 
Infusoria  are  minute  animalcula;,  such  as  arc  found  in  solu- 
tions.— Ed. 


repulsions  ;  the  gravity  of  some  kinds,  the  im- 
ponderable nature  of  others;  on  action  and 
reaction;  the  composition  and  resolution  of 
forces.  Thus  the  whole  together  contains 
the  more  valuable  elements  of  the  Mechanical 
and  the  Chemical  Sciences  explained  briefly, 
and  yet  fully ;  clearly,  and  yet  scientifically. 
The  following  is  on  the  destruction  of  matter: — 

"  Particles  of  matter  are  never  destroyed  or 
lost,  although  they  may  disappear  from  our  im- 
mediate observation.  Under  certain  circnmstanccs 
the  particles  may  be  again  collected  into  a  body 
without  change  of  form.  Mercury,  water,  and 
many  other  substances,  may  be  converted  into 
vapoiu",  or  distilled  into  close  vessels,  without  any 
of  their  particles  being  lost.  In  such  cases,  there 
is  no  decomposition  of  the  substances,  hut  only  a 
change  of  form  by  the  heat ;  and  hence  the  mer- 
cury and  water  assume  their  original  state  again 
on  cooling. 

"  When  bodies  suffer  decomposition  or  decay, 
their  elementary  particles,  in  like  manner,  are 
neither  destroyed  nor  lost,  but  only  enter  into  new 
arrangements,  or  combinations  with  other  bodies. 
When  a  piece  of  wood  is  heated  in  a  close  vessel, 
such  as  a  retort,  we  obtain  water,  an  acid,  several 
kinds  of  gas,  and  there  remains  a  black,  porous 
substance,  called  charcoal.  The  wood  is  thus  de- 
composed, or  destroyed,  and  its  particles  take  a 
new  arrangement,  and  assume  new  forms;  but 
that  nothing  is  lost,  is  proved  by  the  fact,  that  if  the 
water,  acid,  gasses,  and  charcoal,  be  collected  and 
weighed,  they  will  be  found  exactly  as  heavy  as 
the  wood  was,  before  distillation.  In  the  same 
manner,  the  substance  of  the  coal  burnt  in  our 
fires  is  not  annihilated ;  it  is  only  dispersed  in  the 
form  of  smoke,  or  particles  of  culm,  gas,  and 
ashes  or  dust.  Bones,  flesh,  or  any  animal  snb- 
tance,  may  in  the  same  manner  be  made  to  assume 
new  forms,  without  losing  a  particle  of  the  matter 
which  they  originally  contained.  The  decay  of 
animal  or  vegetable  bodies  in  the  open  air,  or  in 
the  open  ground,  is  only  a  process  by  which  the 
particles  of  which  they  were  composed,  change 
their  places,  and  assume  new  forms. 

'•  The  decay  and  decomposition  of  animals  and 
vegetables  beneath  the  surface  of  the  earth,  fer- 
tiliise  the  soil,  which  nourishes  the  growtii  of 
plants  and  other  vegetables;  and  these,  in  their 
turn,  form  the  nutriment  of  animals.  Thus  is 
there  a  perpetual  change  from  death  to  life,  and  as 
constant  a  succession  in  the  forms  and  places 
which  the  particles  of  matter  assume.  Nothing 
is  lost,  and  not  a  particle  of  matter  is  struck  out 
of  existence.  The  same  matter  of  which  every 
living  animal  and  every  vegetable  was  formed  in 
the  earliest  ages,  is  still  in  existence.  As  nothing 
is  annihilated,  so  it  is  probable  that  nothing  has 
been  added,  and  that  we  ourselves  arc  composed 
of  particles  of  matter  as  old  as  the  creation.  In 
time,  we  must  in  our  turn  suffer  decomposition, 
as  all  forms  have  done  before  us,  and  thus  resign 
the  matter  of  which  we  arc  composed  to  form 
new  existences." 

~  jmcilTANTEi. 

Nelson  Monument. —  Tiie  arrliitectural  models 
which  ornament  the  Adelaide  CiaHcry  and  Poly- 
technic litstitution  are  too  beautiful  to  Ik-  luiknown. 
The  maker  of  them,    Mr.  Richard  Day,   has  pre- 
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pared  for  the  approaching  eshibitlon  at  the  National 
Gallery,  a  design  for  the  Nelson  monument,  It 
consists  of  three  Egyptian  ornamented  columns  set 
in  a  triangle,  inclosing  a  triangular  tower.  The 
columns  are  based  upon  square  plinths,  bearing  the 
words,  "  Copenhagen,  Nile,  and  Trafalgar,"  and 
support  upon  their  summits  three  ancient  prows, 
while  in  the  centre  and  above  all  is  a  statue  of 
Nelson  in  bronze.  There  is  considerable  grandeur 
and  simplicity  in  the  design  ;  but  we  object  to 
elevate  statues  two  hundred  feet  high  under  any 
circumstances,  as  at  a  distant  view  they  are  obscure, 
and  when  seen  near  at  hand  distorted. 

Singular  Experiments  with  Glass  Tubes.  —  A 
most  remarkable  phenomenon  is  produced  in  glass 
tubes  under  certain  circumstances.  When  these 
are  laid  before  a  fire  in  a  horizontal  position,  haying 
their  extremities  properly  supported,  they  acquire  a 
rotatory  motion  around  their  axis,  and  also  a  pro- 
gressive motion  towards  the  fire,  even  when  their 
supports  are  declining  from  the  fire.  When  the 
progressive  motion  of  the  tubes  towards  the  fire  is 
stopped  by  any  obstacle,  their  rotation  still  continues. 
When  the  tubes  are  placed  in  a  nearly  upright  posi- 
tion,  bearing  to  the  right  hand,  the  motion  will  be 
from  east  to  west,  but  if  they  lean  to  the  left  hand 
the  motion  will  be  from  west  to  east :  and  the 
nearer  they  are  placed  to  the  upright  posture,  the 
less  will  the  motion  be  either  way.  If  the  tube  be 
placed  horizontally  on  a  glass  plane,  (the  fragment, 
for  instance,  of  coach-window  glass,)  instead  of 
moving  towards  the  fire,  it  will  move  from  it,  and 
about  its  axis,  in  a  contrary  direction  to  what  it  had 
done  before ;  nay.  it  will  recede  from  the  fire,  and 
move  a  little  upwards,  when  the  plane  inclines 
towards  the  fire.  These  experiments  succeed  best 
with  tubes,  about  twenty  or  twenty-two  inches  long, 
which  have  in  each  end  a  pretty  strong  pin,  fixed  in 
cork,  for  their  axis. 

Intdantaneous  Lights. — The  oxygenated,  or  chlo- 
rate matches,  are   first  dipped  in  melted   sulphur, 
and  then  tii)ped  with  a  paste  made  of  chlorate  of 
potass,  sulphur,  and  sugar,   mixed  with  gum  water 
and  colored  with  vermillion.       Frankincense    and 
camphor  are  sometimes  mixed  with  the  composition, 
so  that  a  fragrant  odour  is  diffused  by  the  matches 
in  burning.     To  obtain  light,  a  match  is  very  lightly 
dipped    in    a    bottle,  containing  a   little    asbestos, 
soaked  in  oil  of  vitriol.     Lncifers  consist  of  chips 
of  wood,  tipped  with  a  paste  of  chlorate  of  potass, 
mixed    with  sulphuret   of  antimony,    starch,    and 
gum  water.     When  a  match  is  pinched  between  the 
folds  of  glass  paper,  and  suddenly  drawn   out,  a 
light  is  instantly  obtained.     Prometheans  consist  of 
small  rolls  of  waxed  paper,  in  one  end  of  which  is 
a  minute  quantity  of  vitriol,  in  a  glass  bulb  sealed 
up,  and  surrounded  'fvith  chlorate  of  potass.  When 
the  end  thus  prepared  is  pressed  so  as  to  break  the 
bulb,  the  vitriol  comes  in  contact  with  the  compo- 
sition, and   produces  light   instantly.      For    cigar 
smokers,  I'rometiieans  are  made  with  touch  paper, 
this  ignites  from  the  composition,  and  glows  without 
flame,  like  a  slow  match,  and  as  the  wind  will  not 
extinguish  it,  a  dry  cigar  may  be  readily  lighted  at  it. 
Congreves  have  a   small  quantity    of   phosphorus 
mixed   with   the    composition    used   for   Lucifers, 
which  renders  them  liable  to  be  inflamed  with  much 
less  friction.     Rubbing  them  against  a  wall,  the  sole 
of  a  shoe,  or  even  a  board,  will  inllume  them. 


Combustion  without  Flame. — Light  a  small  gi'een 
wax  taper :  in  a  minute  or  two  blow  out  the  flame, 
and  the  wick  will  continue  red-hot  for  many  hours  , 
and  if  the  taper  were  regularly  and  cai-efully  un- 
coiled, and  the  room  kept  free  from  currents  of  air, 
,the  wick  would  burn  on  in  this  way  till  the  whole 
taper  was  consumed.  The  same  effect  is  not  pro- 
duced when  the  color  of  the  wax  is  red,  on  which 
account  red  wax  tapers  are  safer  than  green,  for  the 
latter,  if  left  imperfectly  extinguished,  may  set  fire 
to  any  object  with  which  they  are  in  contact. — 
Parlour  Magic. 

GUERIE9. 

23— Animal  heat,  whence  is  the  origin  of  it  ? 

24 — Hov,  may  shells  be  best  cleaned  ? 

25_How  are  fossil  woods  cut  and  ground,  so  as  to  be  fit 
microscopic  objects  ? 

26 — Where  can  fossil  animalcules  be  purchased  ? 

27 Why  does  a  fine  needle  float  upon  water  ? 

2S Why  does  the  wick  of  the  floating  chamber  lamp  al- 
ways go  to  the  side  of  the  vessel  of  oil  in  which  it  is  burning  ? 

2<j — How  are  the  Fantoccini  figures  made  ami  managed  ? 

30_How  is  the  canvas  used  hy  oil  painters  prepared  ? 

31— How  are  the  leads  for  ever-pointed  pencils  made  ? 

32 — Why  does  rotten  wood  pive  light  in  the  dark  ? 

33— What  occasions  the  singing  (as  It  is  called)  of  a  tea 
kettle  before  boiling  ? 

34— What  occasions  the  rumbling  noise  we  hear  when  hot 
iron  is  plunged  into  water,  or  steam  let  into  a  cold  vessel  ? 

35 — In  one  of  Mr.  Childe's  Dissolving  Views  snow  appears 
to  fall — how  is  it  managed? 

36— Why  is  it  that  certain  ponds,  lakes,  and  rivers  never 
freeze,  even  in  the  coldest  winters  ?  [Will  our  correspon- 
dent send  examples  ?] 

3r— What  is  the  best  method  of  bronzing  Iron  or  brass  ? 

38 — What  is  the  cause  of  magnetism  ? 

39— Why  is  the  rainbow  a  ring,  and  not  a  circular  disc  ? 

40— How  are  solar  and  lunar  halosproduccd ? 

41— Hyacinth  and  Narcissus  roots  grow  more  rapidly  in 
colored, "than  in  white  glasses.     Query,  the  reason? 

42 What  is  the   cause  of   parhelia,  or  mock  suns,    and 

parasclcna",  or  mock  moons  ? 

43_Paintings  in  imitation  of  mezzotinto  are  sometimes 
executed  in  lamp  black  and  soap,     What  is  the  process? 

Practical  information  requested  on  grindin'^  and  polishing 
I.eiises— Workino  in  Alabaster  and  Papier  Muchoe— Buhl 
Cutting — Fresco  Painting — Japanned  and  Inlaid  Motber-of 
Pearl  Work,  and  Scagliola  Marble  Making. 

CORRESPONDENTS. 

GRAPnUS— We  are  equally  with  liinisolf  at  a  loss  about 
the  snow.  We  have  put  his  le'ter  as  a  ([uery.  The  rest  is 
easily  managed.  He  will  see  that  we  completed  the  article 
on  Magic  Mirrors  in  the  last  number. 

F,  C.  K.  B. — Dr.  Arnotfs,    and   also   Joyce's  stoves   shortly. 

S.  W.  S.  in  the  last  was  misprinted  for  .S.  M.  S.  Some  of  his 
queries  are  now  inserted. 

GOG. — His  hint,  it  is  much  to  be  regretted,  cannot  be  acted 
upon  on  account  of  the  delay  it  would  occasion.  We 
wish  most  for  practical  information  on  processes  and  arts. 

PllOTOGEN. — The  introductory  paper  of  the  present  num- 
ber will  remove  his  diftitulties. 

A  CONSTANT  READER  in  our  next. 
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MAGNETIC  CONJURING  BOX  AND  AUTOMATON  SOOTHSAYER. 


Among  the  admirable  Automata,  which 
were  once  exhibited  at  Bullock's  Museum, 
and  many  years  afterwards  at  Leicester 
Square,  was  one  which  attracted  more  than 
ordinary  attraction,  and  which  was  thought 
to  have  been  one  of  the  most  complex  of 
those  wonderful  machines,  yet  none  of 
them  was  so  simple  in  its  moving  powers. 
The  Automaton  alluded  to  was  The  Con- 
Juror.  The  machine  represented  a  cabinet : 
at  the  bottom  of  this  was  a  drawer,  into 
which  a  card  could  be  placed.  In  the 
upper  part  of  the  cabinet  was  a  pair  of 
folding  doors  ;  and  before  it,  at  some  dis- 
tance, stood  the  figure  of  the  conjuror,  with 
a  long  white  Mand  in  his  hand,  and  dressed 
in  appropriate  costume.  The  spectator 
had  presented  to  him  eight  very  thick  cards, 
each  with  a  particular  question  upon  it; 
he  was  directed  to  choose  one  of  the  ques- 
tions for  solution,  to  put  it  into  the  drawer 


below,  and  then  to  close  it.  This  put 
into  action  the  motive  machinery.  The 
figure  of  the  conjuror  moved  its  head, 
appeared  to  ponder  for  a  moment  on  the 
answer  to  be  given,  waved  his  wand,  and 
struck  it  against  the  small  folding  doors 
above  him.  These  immediately  flew  open, 
and  displayed,  on  a  tablet  within,  the  proper 
answer.  In  a  short  time  the  doors  closed 
again,  and  the  lower  drawer  was  projected 
forwards,  ready  for  the  cards  that  had  been 
placed  there  to  be  removed,  and  another 
substituted. 

The  whole  of  the  motions  here  are  of 
obvious  character :  the  heads  and  arms  of 
the  figure,  the  opening  and  closing  of  the 
doors,  involves  no  ver}'  great  complexity 
of  wheel-work.  The  answers  to  the  ques- 
tions are  given  by  means  of  magnetism  in 
the  simplest  manner,  and  will  be  easily 
under&tood  by  the  following  description  of 
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the  apparatus  above  represented,     which 
has  been  called  the 

MAGNETIC    CONJURING   BOX. 

One  of  the  two  figures  in  our  plate  re- 
presents this  box  closed,  and  in  use  :  it  is 
to  be  supposed  that  the  five  of  diamonds 
has  been  placed  in  the  drawer  seen  at  the 
lower  part  of  the  box,  and  that  the  folding 
doors  have  flown  open,  and  shown  within 
them  a  corresponding  card.  The  other 
view  displays  the  same  box  in  section,  the 
sides  next  the  eye  being  removed.  On  the 
lower  part,  just  above  where  the  drawer 
slides  in,  will  be  seen  a  magnet,  suspended 
and  moveable  round  it.  This  can-ies  with 
it  the  wire,  which  is  seen  running  upwards 
through  the  box,  and  which  bears  upon  it 
an  eight-sided  prism  or  drum,  each  side  of 
which  corresponds  with  the  loose  cards 
which  are  to  be  put  into  the  drawer,  or  else 
answers  to  any  questions  which  may  be 
written  upon  them.  The  eight  cards,  re- 
presented as  squares  in  the  Engraving, 
have  a  magnetic  needle  passing  through 
them,  each  in  a  different  direction,  and 
which  is  concealed  by  the  paper  covering 
them.  "When  one  of  these  is  put  within 
the  drawer,  and  that  closed,  it  will  be 
brought  beneath  the  revolving  magnet  in 
the  box  itself,  and  the  latter  magnet,  being 
alone  capable  of  motion,  will  ■  range  itself 
parallel  to  the  fixed  one  in  the  card,  con- 
sequently will  draw  round  with  it  the  drum 
or  prism,  which  is  fixed  to  the  centre  wire 
above,  and  according  to  the  position  of  the 
magnet  below  so  it  will  offer  one  or  other 
of  its  sides  to  the  folding  doors,  with  the 
answer  looked  for. 

The  letter  n  in  the  figure  indicates  the 
north  pole  of  the  magnets  within  the  cards. 


ELECTRICITY. 
(Resumed  from  Page  Yl.) 

In  the  experiments  on  excitation,  (given  in 
the  first  and  second  numbers,)  three  things 
are  to  be  considered. 

First— How  is  it,  that  if  the  electric  fluid 
is  so  easily  excited,  its  effects  are  not 
always  visible. 

Secondly — How  can  these  various  effects 
be  attributed  to  the  same  cause 

Thirdly— What  is  the  real  cause  of  them, 
or  of  electrical  eilects  in  general. 

This  last  proposition  we  may  now  discuss. 
The  others  will  need  for  their  full  eluci- 
dation the  electrical  machine.     We  refer. 


therefore,  under  the  first  and  second  headsr, 
to  the  forthcoming  chapters  on  electrics 
and  conductors,  and  electrical  attraction 
and  repulsion.  We  have  now  rather  to  do 
with 

THE  CAUSE  OF  EXCITATION. 
It  will  have  been  observed,  that,  wherever 
we  have  shown  friction,  there  has  also  been 
separation  of  contact;  and  upon  a  strict 
examination  it  will  be  found,  that,  although 
the  rubbing  of  two  dissimilar  bodies  toge- 
ther may,  and  does  occasion  the  electric 
fluid  to  be  disturbed,  yet  it  is  only  when 
these  bodies  are  held  apart,  that  each  is 
found  to  put  on  electrical  appearances. 
We  say  each,  for  although  only  one  may 
appear  excited,  yet  it  will  soon  become  ap- 
parent that  both  are  equally  affected,  though 
in  a  difterent  manner,  as  will  be  explained 
hereafter.  Thus  in  JEx.  1  the  brown  paper 
is  the  one  body,  and  the  coat  tlie  other. 
In  Ex.  7  the  ribbons  are  excited  by  the 
hand,  and  it  is  when  the  hand  is  drawn 
away  from  them  that  they  show  themselves 
electrical;  so  also  in  Ex.  8,  the  comb 
passing  over  the  hair,  must  certainly  be 
separated  in  turn  from  those  particular 
parts  it  touches  in  its  course  along,  and  not 
till  then  is  it  seen  that  those  parts  are  elec- 
trical ;  and  thus  in  every  experiment  there 
is  not  merely  friction,  but  separation  of  the 
parts  rubbed  together,  where  it  not  so  no 
electrical  appearance  would  be  perceived, 
as  is  clearly  proved  by 

V  THE   SULPHUR    CONE. 


I^e  apparatus  figured  above  is  formed  from  a 
large  wiae  or  ale  glass.  This  is  cleaned,  and  a  part 
of  the  outside,  as  represented,  covered  with  tin  foil. 
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A  wire  is  twisted  round  tliis  covered  part,  and  bent 
so  as  conveniently  to  hold  a  pair  of  pith  balls  sus- 
pended on  very  fine  wires,  or  on  linen  threads. 
Withinside  the  glass  is  to  be  poured  melted  sulphur, 
to  about  the  same  height,  or  a  little  above  tha  edge 
of  the  tin  foil,  and  the  end  of  a  glass  rod,  or  else 
of  a  silk  cord,  dropped  into  the  sulphur  while 
melted. 

E.r.  23. — Lift  up  by  the  glass,  or  silk 
handle,  the  sulphur  within  the  conical  glass, 
and  at  the  moment  of  separation  the  pith 
balls  will  diverge,  or  separate  from  each 
other.  Let  the  sulphur  drop  down  again 
into  the  glass,  and  this  action  of  the  balls 
will  cease.  Again  produce  separation  of 
contact,  and  they  will  again  diverge ;  and 
thus  for  a  considerable  time  the  alternate 
action  will  be  kept  up,  even  indeed  for 
days  and  weeks, 

Ex.  24  — Take  a  piece  of  glass,  about 
five  inches  long  by  three  inches  broad — 
warm  it,  wrap  tin  foil  all  over  it,  and 
rub  the  outside  of  tlie  tinfoil  smartly  with 
the  hand.  The  glass  thus  excited,  held  to 
the  cap  of  Bennefs  gold-leaf  electrometer, 
will  not  show  any  electrical  effect  while  it 
remains  wrapped  in  the  tin  foil,  but  if  this 
be  removed,  and  the  glass  alone  be  pre- 
sented, the  gold  leaves  will  instantly  diverge, 

Ex.  25. — Varnish  over  one  side  of  a 
piece  of  glass — when  quite  dry  and  hard 
scrape  olf  some  of  the  varnish  with  a 
knife,  on  to  the  cap  of  the  electrometer. 
The  electric  fluid,  rendered  apparent  by  the 
separation  of  contact  between  the  varnish 
and  glass,  will  be  indicated  as  before  by 
the  divergence  of  the  gold  leaves.  Were  it 
needful  to  illustrate  this  principle  more 
strongly,  the  experiments  with  the  Elec- 
trophcrus  and  Circular  Rubbing  Machine 
are  conclusive. 

THE   ELECTROPHORUS. 

Wliich  may  truly  be  called  the  cheapest 
and  simplest  electrical  machine,  which  is  of 
real  value,  is  described,  and  may  be  made 
as  follows  : — 

Procure  a  round  piece  of  tin,  about  ten  inches 
over,  and  have  the  edge  of  it  turned  up  about  a 
quarter  of  an  inch,  so  as  to  be  capable  of  holding 
some  of  the  following  mixture,  (which  is  to  be 
mixed  together,)  one  pound  of  yellow  rosin,  and 
two  ounces  of  wax.  This  being  poured  into  it,  and 
suffered  to  cool,  one  part  of  the  Electrophorus  will 
be  complete.  Next  provide  a  round  plate  of  wood, 
about  half  an  inch  thick,  and  six  or  seven  inches 
over,  which  must  have  a  smooth  edge,  and  without 
any  sharp  points  or  angle,  cover  this  with  tin  foil, 
and  fix  a  glass  rod  to  the  middle  of  it  as  a  handle. 
This  may  altogether  cost  two  shillings,  and  is  a 
really  useful  electrical  machine,  capable  of  showing 
all  the  fundamental  facts  of  the  science. 


Ex.  26. — To  excite  it,  warm  and  wipe 
the  glass  handle,  and  also  the  resinous 
plate.  Hub  this  briskly  with  a  warm  flannel, 
and  put  the  wooden  plate  upon  it,  holding 
it  by  the  glass  handle — touch  the  wooden 
plate  for  a  moment  with  the  finger,  and  it 
will  be  full  of  the  fluid  in  a  disturbed  state, 
not,  however,  apparent  until  the  wooden 
plate  is  lifted  up,  when  a  spaik  may  be 
taken  from  it — put  it  down  again,  touch  it 
with  the  finger,  and  lift  the  plate  up  again, 
(first  removing  the  finger,)  and  a  second 
spark  may  be  taken,  and  so  on  for  a  con- 
siderable length  of  time. 

Ex.  27. — Fasten  near  to  the  edge  of  the 
upper  plate  oi  the  Electrophorus  a  bent 
wire,  bearing  on  the  end  of  it  two  sus- 
pended pith  balls — whenever  the  upper 
plate  is  removed  from  the  lower,  both 
being  excited  and  touched  with  the  finger 
as  above  directed,  the  pith  balls  will  be 
violently  repelled  from  each  other. 

Ex.  28. — If  the  resinous  plate  be  excited 
and  placed  upon  a  glass  stand,  and  two 
pith  bills  be  suspended  from  the  rim  of  it — 
whenever  the  upper  plate  is  lifted  up,  these 
balls  also  will  diverge,  showhig  that  the 
lower  plate  only  appears  excited,  when 
separation  of  contact  ensues. 

THE    CIRCULAR   RUBBING    MACHINE 


Consists  of  a  square  frame  of  wood,  supported 
by  a  square  foot,  having  a  circular  rubber  or  cushion 
stuffed  with  flannel  and  covered  with  leather,  which 
is  turned  by  a  handle  at  top.  This  rubber  rests 
upon  a  plate  of  glass,  about  eight  inches  in  diame- 
ter. The  under  surface  of  the  glass  has  pasted 
upon  it  a  round  piece  of  tin  foil,  three  or  foUr 
inches  over,  with  two  pith  balls  hanging  by  fine 
wirei  or  a  thread  tVom  tho  centre  of  it. 
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Ex.  29.  —  Prepare  the  apparatus  by 
wanning  the  glass,  and  spreading  a  little 
amalgam  on  the  cushion — turn  round  the 
handle,  which  will  produce  a  friction,  and 
excite  the  glass.  In  this  state  there  will 
be  no  appearance  of  the  fluid  being  dis- 
turbed, until  the  cushion  be  lifted  up,  when 
the  balls  will  diverge  —  placing  it  down 
again  their  motion  will  cease,  and  thus  they 
may  be  alternately  moved,  by  producing 
and  separating  contact. 

Amalffam. — Melt  in  a  ladle  half  an  ounce  of  zinc. 
When  melted,  add  and  stir  up  with  it  two  ounces  of 
quicksilver.  When  cold,  pound  it  with  a  little  wax 
or  grease,  when  it  will  be  fit  for  use. 

To  be  continued. 


THE    AELLOPODES. 

One  or  two  exhibitions  lately  in  London, 
of  carriages  to  be  propelled  by  human 
means,  have  renewed  a  subject  which  in 
the  time  of  the  velocipedes  engrossed  uni- 
versal attention.  The  projectors  of  many 
of  these  schemes  unfortunately  set  to  work 
with  less  knowledge  than  zeal — not  calcu- 
lating before  hand,  by  strict  mathematical 
principles,  the  result  of  their  inventions, 
and  forgetting  that  it  is  not  those  schemes 
that  look  pt^ettiest  on -paY>er,  nor  even  the 
most  effective  models  either,  that  in  prac- 
tice are  found  best  to  succeed.  Pseudo- 
mechanics  too  often  forget  that  they  cannot 
make  power :  all  they  can  do  is  to  apply  to 
the  best  purpose  the  force  given  them,  by, 
in  the  first  place,  generating  as  much  as 
possible  from  given  materials,  and  after- 
wards to  lose  as  little  as  possible  of  it  by 
friction — that  is,  by  the  weight,  the  bear- 
ings, and  the  complexity  of  their  ma- 
chineiy,  as  the  ultimate  application  of  that 
force  will  allow. 

We  are  led  to  these  remarks  by  a  most 
ridiculous  machine,  now  exhibiting  in  Lon- 
don, called  "  The  Aellopodes,'' — the  in- 
vention of  a  Mr.  Revis,  of  Cambridge,  who 
is  so  sanguine  respecting  its  excellence  as 
to  suppose  that  it  may  be  used  with  advan- 
tage for  cross  country  posts,  and  afford  a 
saving  to  the  Post  Office  of  £60,000  per 
annum.  The  machine  consists  of  two 
wheels  of  about  six  feet  diameter,  fixed 
upon  an  axletree,  bearing  four  cranks,  with 
a  smaller  guide  wheel,  some  feet  in  front. 
The  motive  power  is  a  man's  weight,  work- 
ing upon  two  treddles,  (there  are  four 
treddles  in  the  machine,)  which  are  con- 
nected with  the  cranks  on  the  axletree,  by 
means  of  bent  levers  passhig  to  the  back 


of  the  carriage.  The  whole  machine  is 
twelve  feet  long,  weighs,  if  we  understand 
rightly,  about  one  and  a  half  cwt.,  and 
costs  £30  in  its  construction.  The  man 
who  works  it  remains  in  a  standing  position, 
holding  a  handle  connected  with  the  guide 
wheel  in  front,  and  treading  alternately 
upon  two  of  the  treddles,  the  motion  given 
to  them  is  communicated  by  the  bent  levers 
to  the  cranks,  and  thence  to  the  larger 
wheels,  the  friction  of  which  on  the  ground 
causes  the  locomotion  of  the  whole. 

Mr.  Revis  says,  "  that  this  carriage  will 
go  thirty  miles  an  hour,"  and  perhaps 
upon  a  jfoor  it  may  do  so  readily  ;  yet  to 
accomplish  even  twenty  miles  upon  the 
smoothest  roads,  must  require  the  most 
toilsome  and  unremitted  exertion — what 
will  necessarily  be  the  effect  when  upon 
one  which  is  rough  or  muddy,  where  the 
friction  will  be  four,  or  more,  times  greater  ? 
If  such  impediments  to  motion  are  found 
with  an  unloaded  carriage,  as  it  is  evident 
will  the  increase  of  them  whenever  the 
carriage  may  be  loaded  with  two  or  three 
cwt.  of  letters  and  newspapers,  shows  how 
little  available  the  Aellopodes  are  likely  to 
be  to  any  useful  purpose,  especially  as 
hilly  ground  the  inventor  hunself  does  not 
expect  it  will  pass  over.  Added  to  which, 
its  expense  of  manufacture  is  great — its 
size  exceedingly  cumbrous — and  its  weight 
too  much.  When  in  motion  producing 
such  a  rattling  of  iron-work  as  to  be  in  the 
highest  degree  disagreeable,  and  to  those 
travelling  the  saijie  road  by  horse  convey- 
ance dangerous.  Besides  which,  the  motion 
(which  is  similar  to  ascending  a  very  steep 
staircase,  with  steps  eighteen  inches  high,) 
is  so  laborious,  that  we  believe  it  impossible 
for  the  most  powerful  man  long  to  sustain  it. 
The  intense  labour,  indeed,  at  the  tread- 
mill, shows  such  exertion  long  continued  to 
be  beyond  human  strength,  and  in  the 
instance  of  this  machine  to  go  at  a  speed 
of  thirty  miles  an  hour,  as  each  step  pro- 
pels it  eighteen  feet,  the  driver  must  take 
8,800  such  tremendous  steps  in  that  time, 
lifting  up  his  body  each  step  eighteen  inches, 
and  altogether  within  one  hour  to  a  per- 
pendicular height  of  two  miles  and  a  half, 

[We  shall  have  something  else  to  say  soon  about 
some  other  locomotives.] 


THE    RESPIRATION     OF     ANIMALS     AND 
VEGETABLES, 

There    is  no  subject  which  exhibits  the 
economy  of  nature  more  beautifully  than 


MAGAZINE    OF    SCIENCE. 


45 


the  one  under  consideration.  It  is  a  cu- 
rious and  interesting  fact  that  those  con- 
stituents of  atmospheric  air  which  are  ob- 
noxious to  animal  hfe  are  found  to  be  of 
the  highest  consequence  to  the  preserva- 
tion of  the  heaUh  and  hfe  of  vegetables, 
so  on  the  other  hand,  that  given  oft"  by 
growing  vegetables  is  of  vital  importance 
to  animal  existence. 

When  an  animal  is  confined  in  an  air- 
tight vessel  containing  atmospheric  air,  the 
oxygen  (its  vital  principle)  gradually  be- 
comes diminished  until  the  inclosed  air  is 
no  longer  able  to  support  life.  If  then  we 
examine  the  contents  of  the  vessel,  they 
will  be  found  to  be  composed  chiefly  of 
nitrogen  and  carbonic  acid  gas.  This  last 
mentioned  gas,  together  with  oxygen,  are 
the  only  ones  which  contribute  to  vegeta- 
ble existence.  It  has  been  proved  that 
oxygen  is  evolved  and  carbonic  acid  gas 
absorbed  by  vegetables  in  the  sunshine, 
and  vice  versa  in  the  shade.  It  is  there- 
fore important  that  the  component  parts  of 
the  atmosphere  should  be  in  such  propor- 
tions that  not  only  animals,  but  also  vege- 
tables, may  flourish  under  its  influence. 
So  immense  is  the  consumption  of  oxygen 
that  an  ordinary-sized  man  consumes  46,000 
cubic  inches  of  it  per  day,  which  is  equi- 
valent to  125  cubic  feet  of  atmospheric  air. 
Were  it  not  for  the  important  provisions  of 
nature,  which  preserves  the  atmosphere 
unchanged,  by  replenishing  the  gases  con- 
sumed, the  destruction  of  all  organic  life 
must  inevitably  ensue.  Some  curious  ex- 
periments of  Spallanzani  show  the  hmgs 
are  not  the  sole  organs  by  which  animals 
respire.  He  found  that  amphibia,  deprived 
of  their  lungs,  lived  much  longer  in  the 
open  air  than  others  in  air  destitute  of  oxy- 
gen. It  is  a  remarkable  fact  that  a  larva, 
weighing  a  few  grains,  will  consume  ahuost 
as  much  oxygen  in  a  given  time,  as  one  of 
the  amphibia  one  thousand  times  its  bulk. 

W.  B. 

[The  statements  in  the  above  paper  are  not 
wholly  correct  as  to  the  gasses  absorbed  and  given 
out  by  vegetation.  They  imbibe,  perhaps,  as  much 
oxygen  at  one  time  as  they  part  with  at  another, 
and  decaying  plants  contaminate  the  atmosjihere 
infinitely  more  than  purify  it,  as  is  proved  by  growing 
plants  in  glass  cases,  where  though  there  may  be 
more  oxygen  by  day,  and  carbonic  acid  by  night, 
yet  a  general  average  is  maintained.  Many  tribes 
of  plants,  also,  imbibe  nitrogen.  Thus  it  is  \vith 
most  of  those  which  have  a  foetid  odor,  as  the  C/ie- 
nopodium  olidum.  or  Stinking  Goose-foot;  all  of 
the  Cabbage  tribe  ;  and  particularly  the  Toads' - 
tools  and  other  Fungi.     When  in  decay,  ammonia, 


sulphuretted,  and  sometimes  phosphuretted,  hydro- 
gen is  given  off  in  considerable  quantities.  Thus 
the  comparative  benefit  and  injury  of  vegetation  to 
the  atmosphere  is  a  most  difficult  question  to  decide. 
We  must  not  either  depend  so  much  upon  plants 
absorbing  the  carbonic  acid  of  the  air ;  almost  all 
earthy  bodies  contain  it,  and  most  of  them  absorb 
it  much  more  rapidly  and  extensively  than  is  done 
by  vegetables. — Ed.] 


MATERIALS    USED    FOR    PAPER. 

It  was  long  after  the  art  of  writing  was  first 
invented  that  mankind  employed  any  sub- 
stance analogous  to  our  paper.  Tables  of 
stone,  of  metal,  or  of  wood,  served  to  re- 
gister the  most  important  events  or  laws — 
the  letters  being  engraven  upon  them  with 
sharp  instruments.  Many  examples  yet 
remain  of  this,  particularly  the  Egyptian 
hieroglyphics,  the  Persepolitan  cylinders, 
and  the  Babylonish  bricks — engraven,  in- 
deed, with  a  language  now  unknown. 
Tablets,  coated  with  wax,  probably  suc- 
ceeded, for  they  are  alluded  to  very  fre- 
quently by  the  Roman  writers.  It  must 
have  been,  however,  at  a  much  earlier  pe- 
riod than  the  foundation  of  the  Boman 
empire,  that  real  paper  was  made  by  the 
Egyptians  from  the  papyrus  (a  reed  growing 
in  the  Nile)  as  their  mummies,  even  from 
the  most  ancient  period,  have  often  had  pre- 
served with  them  rolls  of  the  papyrus  paper, 
graven  with  emblemr'tic  characters.  This 
was  the  material  employed  by  Virgil,  Ho- 
race, Ovid,  and  other  of  the  Roman  poets, 
to  write  their  important  works  upon  ;  .and 
during  this  Augustan  age  the  quantity  of 
papyrus  paper  imported  from  Egypt  yielded 
a  large  profit  to  the  manufacturers.  So 
great  indeed  at  one  time  was  the  consump- 
tion, that  the  demand  became  greater  than 
the  supply,  and  parchment  was  invented 
in  Perganios,  Asia  Minor,  to  supply  the 
deficiency.  This  was  about  two  centuries 
before  the  Christian  aera.  It  afterwards 
totally  superseded  the  use  of  papyrus  paper, 
and  remained  throughout  Europe,  for  many 
ages,  the  sole  material  for  writing  upon, 
yet  its  establishment  as  such  was  very  slow. 
Even  down  to  the  seventh  century  papyrus 
was,  more  or  less,  employed.  As  a  proof 
of  its  extensive  use  at  one  period,  it  may 
be  mentioned,  that  there  are  in  the  museum 
of  Naples,  1800  MSS,  written  on  this  mate- 
rial, which  were  all  dug  out  of  the  lava  that 
entombed  the  city  of  Herculaneum,  though 
but  a  small  part  of  the  city  is  yet  excavated. 
The  supply  of  parchment  was,  at  some 
periods,    so   scanty,   that   the  monks  ob- 
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literdted  th'e  writings  of  more  ancient  anthers 
in  order  that  they  might  themselves  use  the 
sheets  a  second  time.  Cotton  paper  suc- 
ceeded, which  useful  article  was  far  superior 
to  any  former  material.  It  is  supposed  to 
have  been  first  made  in  the  tenth  century, 
though  this  exact  date  is  doubtful.  Pliny, 
Livy,  and  others,  mention  lihri  Vmtea,  or 
linen  books  ;  these  were  woven  linen, 
painted  after  the  manner  of  oil-cloth. 

Doubtful,  however,  of  the  time  of  in- 
troduction of  cotton  paper,  M.  Miermau, 
in  the  year  1762,  oftered  a  reward  for  the 
discovery  of  the  most  ancient  manuscript 
written  upon  it.  The  documents  produced 
in  consequence,  induced  him  to  fix  the 
introduction  of  cotton  or  linen  paper  to 
about  the  year  1270,  and  other  documents 
since  discovered  carry  the  manulacture  at 
least  fifty  years  earlier. 

While"  tiiis  was  doing  in  Europe,  China 
was  using  bamboo  for  the  same  purpose. 
Tartary  was  learning  the  art  from  them, 
and  the  Arabs  bringing  it  still  more  west- 
wardly — the  latter  nation  using  linen,  and 
the  Tartars  cotton,  instead  of  the  bamboo 
of  the  Chinese. 

England  was  among  the  last  European 
countries  in  which  paper  was  introduced, 
it  not  having  in  general  been  used  here  till 
so  late  as  the  beginning  of  the  fourteenth 
century,  and  it  is  only  150  years  since 
writing  paper  became  an  article  of  home 
manufacture.  Now  we  are  not  only  inde- 
dependent  of  foreign  nations  for  a  supply, 
but  export  it  to  a  considerable  amount.  In 
the  year  1 836  nearly  five  millions  of  reams 
of  paper  were  made  in  this  kingdom. 

Writing  and  Printing  Papers. — In  the 
manufacture  of  these  England  excels  her 
continental  neighbours.  They  are  whiter, 
thicker,  smoother,  and  bear  a  better  face : 
but  it  is  to  be  feared,  that,  in  durability,  the 
present  paper  is  very  far  inferior  to  that 
made  here  in  former  periods,  or  at  the 
present  time  in  Germany  and  France.  The 
laid  papers,  particularly  fool  scap  and  the 
thicker  kinds,  used  for  account  books,  is 
mostly  made,  in  sheets  of  regular  sizes,  by 
hand,  and  of  white  linen  rags  only.  It  is, 
therefore,  firm,  regular  in  texture,  and  pre- 
serves well  its  color.  The  papers  used  for 
printing  vary  much  in  these  qualifications. 
They  are  made  almost  entirely  by  machines 
in  sheets  of  miles  even  in  length,  which 
extraordinary  sheets  are  afterwards  cut  up 
to  the  requisite  sizes.  Flax  and  cotton 
rags,  both  white  and  colored — the  refuse 
of  cotton  factories,  hemp,  and  paper  for- 


merly used,  and  many  other  similar  sub- 
stances, are  made  available  in  the  making 
of  this  class  of  paper,  and  as  may  be 
expected  great  variation  of  quality  is  the 
result.  The  sizes  cf  the  sheets  vary  con- 
siderably, and  are  known  by  the  names  of 
pot,  fool  scap,  post,  demy,  royal,  double 
crown,  &c. 

Tissue  Paper. — The  principal  consump- 
tion of  tissue  paper  is  in  the  Potteries,  the 
designs  for  the  various  articles  being  printed 
first  upon  it,  and  then  transferred  to  the 
half-baked  clay.  The  English  tissue  paper 
is  infinitely  preferable  to  that  made  by  any 
other  nation,  for  its  suppleness,  strength, 
and  regularity  of  texture.  It  is  all  machine 
paper,  and  is  made  only  of  two  sizes,  called 
tissue  and  double  tissue. 

Plate  Paper. — This  is  made  of  a  thick 
substance,  and  is  left  imsized  that  it  may 
better  take  the  impression  of  those  fine 
lines  which  constitute  the  beauty  of  en- 
gravings. The  English  paper  is  good 
when  compared  to  the  German,  but  is  ex- 
celled by  the  French,  particularly  that  used 
for  large  engravings.  The  desiderata  looked 
for  is  to  keep  its  color,  to  be  strong^  when 
dry  and  pliable  when  moderately  wet — se- 
veral sizes  are  manufactured  bearing  the 
same  names  as  printing  papers. 

Drawing  Papers. — Very  great  care  is 
requisite  in  the  making  of  this  kind  of 
paper,  that  the  surface  may  be  perfectly 
smooth,  eqiially  sized,  and  that  no  che- 
mical ingredient  be  employed  which  can, 
by  possibility,  injure  the  exact  tint  of  color 
which  the  painter  may  wash  over  it.  It  is 
requisite,  also,  that  a  long  exposure  to  light 
and  air  shall  not  turn  it  yellow.  It  is 
always  made  by  hand.  Its  various  names, 
dimensions,  and  average  price  per  sheet, 
are  as  follows:  in  considering  which  it 
may  be  observed,  that  drawing  papers 
are  made  of  a  thickness  in  proportion  to 
their  respective  sizes,  which  is  not  the  case 
with  other  kinds. 

Inches      In.        4f  Sheet. 
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REVIEW. 

Elements  of  Drawing  and  Perspective.  By 
John  Clark.  Published  in  "  Chambers' s 
Educational  Course." 

Elements  q/  Drau'ing  and  Painting  in  Water 
Colours.  Published  by  the  same  Author,  as 
a  Sujjplement  to  the  above. 

No  class  of  books  is  generally  written  in  so 
vapid  a  style,  and  contain  so  little  really  prac- 
tical information,  as  those  upon  this  subject. 
It  is  true  that  drawing  is  an  art  to  be  learned 
only  by  labor,  and  after  reiterated  attempts; 
but  surely  something  more  than  "  the  meta- 
physician's rules,  which  only  teach  to  name  his 
tools,"  might  be  found  for  the  assistance  of  the 
tyro.  His  taste  should  be  directed  to  proper 
subjects,  and  his  difficulties  anticipated.  Al- 
though the  mechanical  operations  must  be 
explained  in  detail,  yet  combined  -n-ith  them 
might  be  given  the  sound  philosophical  princi- 
ples of  harmony,  of  effect,  and  of  proportion. 
In  the  two  works  now  in  our  hands,  every  page 
shows  that  they  were  written  by  a  man  of  real 
knowledge  and  taste.  The  first  is  full  of  valuable 
matter,  that  some  of  our  drawing  masters 
would  do  well  to  study — and  that  no  student 
should  be  an  hour  without;  it  will  communicate 
more  real  information  on  the  arts  of  drawing 
and  perspective  than  perhaps  he  may  ever 
otherwise  obtain.  The  other  work,  which  is 
embellished  ^nth  numerous  colored  plates,  is  in 
style  and  matter  as  admirable,  and  would  enable 
any  persons  to  perfect  themselves  in  water-color 
painting,  in  all  its  branches  and  apphcations, 
without  any  other  instructor :  for,  as  the  Author 
says,  "  he  has  been  anxious  to  lay  a  foundation 
in  the  mind  of  the  student  by  the  exposition  of 
sound  principles  of  art."  Tlie  following  ex- 
tract will,  we  are  sure,  be  read  with  pleasure  by 
those  who  are  not,  as  well  as  those  who  are, 
artists  : — 

"  Many  conflicting  opinions  have  prevailed,  with 
respect  to  the  propriety  of  introducing  groups  of 
human  figures  in  landscapes;  but  the  difference 
of  the  artist  on  tliis  point  has  not  led  to  any 
decision  of  the  questiou. 

"  It  may  be  alleged,  with  some  show  of  reason 
that  too  many  figures  have  a  tendency  to  disturb 
the  requisite  repose  of  a  beautiful  scene  ;  but,  on 
the  other  hand,  the  want  of  figures  most  certainly 
tends  to  excite  an  idea  of  desertion,  if  not  of 
desolation. 

"  A  medium  between  these  two  extremes  may, 
perhaps,  be  the  most  judicious  and  conformable  to 
good  taste.  Figures,  for  example,  are  natural  and 
proper  on  a  road ;  they  arc  useful  as  a  scale  of 
measurement,  to  which  to  refer  surrounding  ob- 
jects, as  tali  trees  or  lofty  buildings;  they  conduce 
to  the  interest  of  particular  scenery,  and  serve  to 
characterise  it;  and  they  may  be  made  to  com- 
municate historical  interest  to  a  picture  otherwise 
rich,  as  is  well  exemplified  in  some  of  the  admi- 
rable and  too-much  neglected  pieces  of  Wilson. 
Groups  of  figures  may  often  be  seen  in  the  pictures 
of    Tenicrs,    Wouvcrmans,    Claude,   and   Cuyp, 


who  seldom  omitted  to  embellish  their  landscapes 
in  this  way  with  conspicuous  assemblages  of 
figures,  Claude's  magnificent  and  gorgeous  edi- 
fices, indeed,  would  appear  solitary  and  quite  out 
of  cliaracter  with  the  whole  piece,  had  ho  omitted 
to  introduce  his  holiday  groups  of  people,  or  a 
crow'd  of  worshippers  going  to  or  returning  from 
his  temples. 

"  Supported  by  such  authorities,  we  may  well 
consider  figures  an  excellent  adjunct  for  imparting 
richness  and  color  to  foregrounds,  and  as  useful 
for  detaching  masses  or  distances,  bearing  always 
in  mind  that  whatever  figures  are  introduced  must 
accord  in  character  with  the  other  parts  of  the 
piece. 

"  *  Landscape,'  says  a  judicious  author,  quoted 
by  Smith  in  his  Life  of  Wilson,  '  however  digni- 
fied, however  picturesque,  is,  unless  animated  by 
human  figures,  far  from  complete.  The  mind  is 
soon  satisfied  with  the  view  of  rock,  of  wood,  and 
of  water  ;  but  if  the  peasant,  the  shepherd,  or  the 
fisherman  be  seen,  or  if,  still  more  engaging,  a 
group  of  figures  be  thrown  into  some  important 
action,  the  heart  as  well  as  the  imagination  is 
affected,  and  a  new  sensation  of  exquisite  delight 
and  scarcely  admitting  of  satiety,  fills  and  dilates 
the  bosom  of  those  who,— either  with  the  pen  or 
pencil,  combining  the  energy  of  human  action  with 
the  awful  and  romantic  scenery  of  a  wild,  or  with 
the  softened  features  of  a  cultivated  country, — 
secure  and  have  a  claim  to  reputation.  The  ban- 
ditti of  Salvator  Rosa,  the  interesting  groups  and 
figures  of  Poussin,  and  the  rustic  simplicity  of 
Gainsborough,  unite  with  the  surrounding  views 
of  nature,  in  effecting  an  impression  of  the  utmost 
power,  and  not  otherwise  procurable.' 

"  Taste  is  not  subject  to  fixed  rules,  but  natural 
landscapes  are  luminous,  although  artists  of  cele- 
brity have  reduced  the  light  to  one-eighth  of  the 
size  of  their  subject;  and  a  dark  picture  requires 
an  excellent  situation  in  which  to  be  viewed,  or 
much  of  its  beauty  will  be  lost.  There  is  a  cheer- 
fulness associated  witlia  landscape  in  light,  which 
should  lead  the  student  to  sustain  this  character 
in  a  piece,  unless  it  be  particularly  desired  to  in- 
troduce subjects  of  a  s#Bmn  character.  Rem- 
brandt is  the  only  master  who  obtained  celebrity 
in  landscape  by  painting  artificially,  and  otherwise 
than  nature  dictated.  Claude,  Puussin,  Vernet, 
and  Gainsborough,  painted  in  the  fields,  and  their 
representations  are  expansive  breadths  of  light, 
and  strikingly  beautiful. 

"  After  all,  while  artists  have  pursued  their  own 
ideas,  and  produced  innumerable  pictures  of  ex- 
traordinary talent  for  our  gratification  and  in- 
struction, those  are  most  esteemed  who  sought  not 

to  dazzle,  but — 

"  '  Mixed  their  tints. 
And  called  on  chaste  simplicity.'  " 


MISCELLANIES. 

Caoutchouc  Balloons. — Put  a  little  ether  into  a 
bottle  of  caoutchouc,  close  it  tightly,  soak  it  in 
hot  water,  and  it  will  become  inflated  to  a  consi- 
derable size.  These  globes  may  be  made  so  thin  as 
to  be  transparent. 

A  piece  of  caoutchouc,  the  size  of  a  walnut,  has 
thu8  been  extended  to  a  ball  fifteen  iueh^s  iu  diame- 
ter ;  and,  a  few  years  since,  a  caoutchouc  balloon, 
thus  made,  escaped  from  Philadelphia,  and  was 
found  130  miles  from  that  city. 
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To  Colour  Unsised  Prints. — Those  who  colour 
engravings,  which  have  been  printed  on  unsized  or 
bibulous  paper,  make  use  of  the  following  compo- 
sition, which  is  very  similar  to  that  employed  in  the 
paper  manufactories.  Four  ounces  of  Flanders 
glue  and  four  ounces  of  white  soap  are  to  be  dis- 
solved in  three  pints  of  hot  water.  When  the  solu- 
tion is  complete,  two  ounces  of  pounded  alum  must 
be  added,  and  as  soon  as  these  ingredients  are  well 
mixed  the  composition  is  fit  for  use.  It  is  applied 
cold  with  a  sponge,  or  rather  with  a  flat  camel-hair 
brush. 

Resin  Bubbles. — Dip  the  bowl  of  a  tobacco  pipe 
into  melted  resin,  hold  the  pipe  in  a  vertical  posi- 
tion, and  ,blow  through  it,  when  bubbles  of  various 
sizes  will  be  formed,  of  a  brilliant  silvery  hue,  and 
in  a  variety  of  colours.  This  is  the  method  pur- 
sued by  the  Italians  to  make  the  imitation  bunches 
of  grapes,  which  are  sold  by  them  at  a  few  pence. 
These  grapes  are  fastened  together,  and  then  dusted 
with  powder  blue. 

Patent  Atmospheric  Railroad. — A  series  of  ex- 
periments have  been  lately  made  with  Mr.  Clegg's 
atmospheric  railway.  The  principle  of  which  is 
exhausting  a  tube  of  its  atmospheric  air,  and  thereby 
drawing  along  a  piston,  which  has  a  rope  and 
carriages  attached  to  it.  But  perhaps  it  will  be 
better  understood  in  the  patentee's  own  words, 
especially  as  we  have  not  ourselves  seen  it.  "Clegg's 
atmospheric  railroad  is  worked  by  stationary  steam 
engines,  apart  from  each  other  two  to  five  miles, 
according  to  the  nature  of  the  country.  Two 
engines  are  fixed  at  each  station,  one  for  the  up, 
the  other  for  the  down  train,  excepting  on  long 
inclined  planes,  where  one  engine  only  is  requisite. 
The  power  is  communicated  to  the  trains  by  means 
of  a  pipe  laid  between  the  rails,  which  is  exhausted 
by  air  pumps,  worked  by  the  engines.  A  piston  is 
fitted  to  the  pipe  in  such  a  manner  that  it  will  slide 
air  tightly  therein.  The  pressure  on  the  back  of 
this  piston,  when  the  pipe  is  exhausted,  is  equal  to 
a  column  of  mercury,  twenty  inches  high.  An 
available  tractive  force  is  thus  obtained  of  714  lbs., 
which  will  draw  a  train  Sighing  thirteen  tons  up 
an  ascent  of  one  in  fifty.  With  engines  of  the 
above-named  power,  the  train  can  be  impelled  at 
the  rate  of  thirty-five  miles  per  hour,  and  the  sec- 
tions of  the  pipe  exhausted  with  sufficient  rapidity 
to  admit  of  a  train  being  dispatched  each  way  every 
ten  minutes,  or  if  we  make  allowance  for  all  pos- 
sible delay,  four  trains  each  way  may  be  transmitted 
per  hour,  making  a  total  of  2,496  tons  per  day." 

Nciv  Light  for  Lighthouses. — A  letter  of  the  10th 
March  from  Trieste,  states  that  a  new  system  of 
producing  light  for  lighthouses  has  been  invented 
by  a  serjeant-major  in  the  Austrian  artillery,  named 
Selekonsky.  The  apjjaratus  consists  of  a  parabolic 
mirror,  02  inches  by  30,  with  a  12-inch  focus,  and 
the  new  light  is  produced  by  a  new  kind  of  wa3& 
candle,  invented  by  M.  Selekonsky.  It  has  been 
tried  under  the  inspection  of  the  Austrian  Lloyd's 
Company  in  the  port  of  Trieste,  by  being  erected  on 
the  mast  of  a  vessel.  The  light  is  said  to  have 
illuminated  the  whole  of  the  port  and  the  sur- 
rounding parts  of  the  town  equal  to  the  moon  at 
full,  and  at  the  distance  of  600  yards  the  finest 
writing  could  be  read.  A  second  trial  has  been 
made  in  bad  weather,  and  the  result  was  propor- 
tionably  favourable. 


To  Make  Ottar  of  Roses. — Take  a  very  lai-ge 
earthen  or  stone  jar,  or  a  large  clean  wooden  vessel. 
FiU  it  with  the  leaves  of  the  flowers  of  roses,  very 
well  picked,  and  freed  from  all  seeds  and  stalks — 
pour  upon  them  as  much  pure  spring  water  as  will 
cover  them,  and  set  the  vessel  in  the  sun  in  the 
morning  at  sun-rise,  and  let  itstandtill  the  evening, 
then  take  it  into  the  house  for  the  night ;  expose  it 
in  this  manner  for  six  or  seven  successive  days,  and 
at  the  end  of  the  third  or  fourth  day  a  number  of 
particles  of  a  fine  yellow  oily  matter  will  float  on  the 
surface,  which  in  two  or  three  days  more  will 
gather  into  a  scum,  which  is  the  Ottar  of  Roses. 
This  is  taken  up  by  some  cotton  tied  to  the  end  of 
a  piece  of  stick,  and  squeezed  with  the  finger  and 
thumb  inco  a  small  phial,  which  is  immediately  well 
stopped  ;  and  this  is  repeated  for  some  successive 
evenings,  or  while  any  of  this  fine  essential  oil 
rises  to  the  surface  of  the  water.  This  oil  is  said 
to  be  sold  at  a  guinea  a  drop  in  the  East  Indies. 

The  monks  of  St.  Mark's  Convent,  at  Florence, 
are  said  to  have  made  very  good  Ottar  of  Roses 
for  about  eight  pounds  sterling  per  ounce. 


aUERIES. 

44 — What  is  the  best  mode  of  killing  insects  intended  for 
specimens  ? 

45 — Does  alcohol  exist  in  any  living  vegetable? 

46 — Why  do  the  sun  and  fixed  stars  shine  by  their  own 
light,  while  the  earth  and  planets  by  transmitted  light  only  ? 

47 — What  is  the  cause  of  elasticity? 

48 — What  is  the  cause  of  attraction  of  cohesion? 

49 — What  is  the  reason  that  the  gold  leaf,  through  which  an 
electrical  shock  is  passed,  becomes  embedded  in  the  glass 
between  which  it  is  placed  ? 

50 — By  photogenic  drawing  can  any  of  the  primitive  colors 
be  obtained  besides  the  violet? 

51 — What  is  the  composition  of  the  marraoretum  cement, 
as  used  by  dentists  ? 

52 — Where  are  the  clouds  when  the  air  is  clear  ? 

53 — Why  does  the  wind  come  in  gusts  ? 

54 — Can  fishes  be  said  to  breathe  ? 

55 — What  is  the  reason  that  a  man  weighs  heavier  before 
dinner  than  after  ?     [It  is  an  error  to  suppose  he  does. — lEo.] 


CORRESPONDENTS. 

DAMUS. — The  process  he  alludes  to  very  shortly.  On  the 
dentists"  marmoretum  he  is  correct.  His  proposition  we 
fear  would  occasion  much  discussion,  and  little  practical 
profit. 

A  CONSTANT  KEADER.— His  Queries  3  and  4  involve  the 
mere  rudiments  of  science.  .\ny  book  upon  their  respec- 
tive subjects  will  give  him  much  fuller  information  than 
we  have  space  for. 

ALPHA, — Will  he  oblige  us  by  reading  over  our  introductory 
address  on  page  2  ?  And  call  to  mind  that  the  title  of  our 
work  is  •'  The  School  of  Arts,"  as  well  as  "  The  Magazine 
of  Science."  If  our  Queries  are  trivial  to  him,  they  are  of 
course  not  so  to  their  proposers,  and  our  object  is  as  much 
as  Bossible  to  please  all  our  Friends. 

Several  correspondents  will  see  that  their  papers  have  been 
attended  to. 

T.  A.  P.  G. — Paper  inserted  as  soon  as  possible. 

AMICUS. — We  know  not,  but  will  inquire. 

J.  J.  SCOTT. — We  really  do  not  see  the  abtionof  his  machine. 

Received  S.  M.  S. — AC, — Francis — Gog — Inskipp — Danms — 
V.  X.— Delta— AV.  S.  D.— Orions— J.  C.  R. 
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TELEGRAPHIC  ALARUM. 


Nothing  can  marli  more  forcibly  the  power 
and  value  of  the  present  inductive  mode  of 
philosophy,  compared  to  the  puerile  and  un- 
logical  pursuits  and  opinions  of  the  prede- 
cessors of  Bacon,  than  the  unlooked-for 
results  which  modern  science  have  furnished. 
Tlie  abridgment  of  human  misery  —  the 
rapid  spread  of  communication  and  intelli- 
gence— and  the  vast  additions  to  the  hap- 
piness and  well-being  of  society,  which 
science  in  the  last  few  years  has  produced, 
■will  show  how  powerful  is  knowledge  when 
well  directed.  In  former  times  discoveries 
were  few,  and  the  result  of  accident  alone. 
Now,  every  year  yields  up  something  valua- 
ble ;  something  produced  by  a  previous  train 
of  research,  reasoning,  and  experiment. 
Each  science  does  in  its  turn  contribute  its 
quota  of  machines,  or  of  new   and  before 


unthought-of  combinations  of  organic  mat- 
ter. Witness  how  mechanics  and  hydro- 
statics have  been  called  into  exercise  in  the 
steam  engine,  in  locomotion,  and  in  manu- 
facturing machines.  Chemistry  has  yielded 
us  gas  for  our  streets,  and  a  thousand  other 
new  products.  Even  light,  as  we  have  seen, 
has  been  made  an  artist.  The  most  in- 
tractable sciences,  and  even  the  apparently 
most  insignificant  experiments,  have  become 
in  the  hands  of  genius  of  great  importance 
to  mankind. 

These  thoughts  have  been  forced  upon  us 
by  two  new  machines,  the  one  by  Professor 
Wheatstone,  to  ring  a  bell,  or  signal,  many 
miles  off,  and  the  other  invented  by  Mr. 
Palmer,  the  optician,  of  Newgate  Street. 
These  ingenious  machines  arc  described  as 
foUows  : 
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In  telegraphic  communications  it  is,  of  course, 
first  necessary  to  engage  the  attention  of  the  per- 
sons employed  at  distant  stations,  that  they  may 
either  take  down,  or  transmit  forward,  the  signals 
made  by  the  instrument  itself.  This  is  often  at- 
tended with  considerable  difficulty,  and  requires  that 
the  looker-out  should  be  constantly  at  his  post  of 
observation.  To  remedy  the  inconvenience,  and  to 
render  his  electrical  telegraph  completely  effective, 
Professor  Wheatstone  has  adapted  a  common  elec- 
tro-magnetic experiment  to  ring  a  bell  at  any  dis- 
tance, even  one  hundred  D\iles  off,  and  that  without 
an  instant's  delay.  The  contrivance  will  be  under- 
stood by  the  annexed  engraving. 

In  the  centre  will  be  seen  a  horse-shoe-shaped 
piece  of  soft  iron,  with  its  poles  upwards,  and  having 
coiled  round  it  a  mass  of  covered  bell  wire,  the  ends 
of  which  are  terminated  by  two  mercuiy  cups. 
Above  this  horse-shoe  is  seen  a  square  piece  of  iron, 
hung  from  a  bell  crank,  the  other  end  of  which 
communicates  with  the  hammer  of  a  bell,  or  alarum. 
On  the  other  side  of  the  engraving  is  seen  a  small 
galvanic  battery,  with  two  wires  passing  from  it  to 
the  mercury  cups  of  the  apparatus.  "V.'hen  the 
battery  is  in  action,  and  connected  with  the  mercury 
cups,  a  stream  of  the  electric  fluid  will,  of  course, 
pass  along  the  coiled  wire,  and  make  the  soft  bent 
iron  bar  within  a  temporary  magnet.  As  such  it 
draws  down  the  weight  above  it.  (This  is  sus- 
pended about  a  quarter  of  an  inch  higher  than  the 
poles  of  the  temporaiy  magnet.)  In  doing  so  the 
crank  is  acted  upon,  and  communicates  the  motion 
to  the  hammer  which  strikes  the  bell— or  if  a 
running  alarum  be  wanted,  it  would,  by  the  same 
means,  loosen  the  spring  connected  with  it.  When 
the  connection  with  the  battery  is  broken,  the  horse- 
shoe ceases  to  be  a  magnet,  and  therefore  it  no 
longer  attracts  the  weight  above  :  this,  therefore, 
is  pulled  back  to  its  former  station  by  the  spring 
seen  under  the  bell  hammer. 

The  success  of  this  experiment  in  a  room 
is  obvious,  but  when  the  battery  and  mag- 
net are  separated  by  many  miles  distance, 
it  appeared  not  so  certain,  and  upon  experi- 
ment it  was  found  that  a  temporary  magnet 
could  not  be  made,  if  the  electric  fluid  liad 
to  pass  so  long  a  space.  At  the  same  time 
it  was  proved  that  although  it  would  not 
make  a  magnet  so  far  off,  yet  that  it  would 
aifect  a  magnet  already  made.  Thus,  means 
were  atforded  by  science  of  overcoming  what 
otherwise  would  have  been  an  insurmounta- 
ble difficulty.  Professor  Wheatsone  con- 
trived to  affect  a  dipping  needle  by  twisting 
round  it  the  wire  conveying  the  stream  of 
electricity.  The  magnet  thus  acted  upon 
and  which  was  balanced  horizontally  before, 
dipped  one  of  its  ends,  and  in  doing  so 
carried  down  the  ends  of  two  wires  con- 
necting the  machine  with  a  battery  placed 
as  in  our  first  figure  clo.'^e  to  it :  and  thus  a 
galvanic  battery  at  London  instantaneously 
puts  in  action  another  at  Bristol,  only  by 


means  of  two  covered  wires  canned  from 
the  one  place  to  the  other. 

Note. — To  convey  the  electric  tluid  to  great  dis- 
tances, for  example  as  required  in  the  Electrical 
Telegraph,  common  thick  bell  wires  are  coated  with 
Indian  rubber  varnish  ;  then  tied  together,  and  in- 
closed in  a  small  iron  pipe.  This  pipe  has  then 
poured  into  it  a  resinous  cement ;  thus  the  wires 
are  insulated,  and  covered  with  a  material  imper- 
vious to  water,  not  liable  to  injury  by  frost,  and  little 
affected  even  by  time. 

PALMEU'S    PNEUMATIC    FILTERER. 

This  ingenious  and  useful  machine  depends 
for  its  action  upon  the  weight  of  the  atmos- 
phere, and  is  a  modification  of  the  well- 
known  experiment  of  filtering  mercury  by 
placing  it  in  a  cup  with  a  porous  bottom, 
on  the  top  of  an  open  air  pump  receiver. 
The  air  being  exhausted  from  beneath  and 
the  mercury  pressed  by  the  air  above,  per- 
colates through  the  porous  body  in  which  it 
is  placed  and  is  caught  in  a  cup  put  within 
the  receiver. 

In  Mr.  Palmer's  filterer  there  are  two  vessels 
soldered,  or  otherwise  fastened  air-tightly  upon  each 
other,  in  the  manner  of  the  usual  coffee  pot  and 
strainer.  The  upper  vessel  has  the  bottom  of  it 
pierced  with  fine  holes,  and  upon  this  is  placed  a 
sieve  fitting  close  to  the  sides,  and  made  of  a  me- 
tallic ring,  with  a  piece  of  muslin  tied  over  it.  The 
lower  vessel  has  a  nozzle  or  tap  to  draw  off  the 
filtered  coffee,  and  on  the  upper  part  a  small  ex- 
hausting syringe  is  screw^ed.  The  thick  coffee 
being  placed  in  the  upper  vessel  and  the  air  in  the 
lower  one  being  drawn  off  by  the  syringe,  the  finer 
parts  of  the  coffee  are  forced  through  the  muslin 
and  holes  of  the  false  bottoms,  becoming  beauti- 
fully clear,  and  fit  for  immediate  use. 

It  takes  about  two  minutes  to  filter  a  pint. 
The  beverage  may  also  be  made  with  cold 
water  as  with  hot,  but  as  cold  coffee  is  not 
very  agreeable,  the  machines  are  furnished 
with  a  lamp  beneath  to  heat  it  after  filtering, 
but  previous  to  this  heating,  or  indeed  to 
its  being  drawn  oft",  it  must  be  evident  that 
the  exhausting  syringe  should  be  removed, 
and  the  hole  upon  which  it  fastens  left  open. 

This  filtering  machine  is  equally  appli- 
cable to  the  purification  of  water,  wineS; 
mineral  solutions,  &c.  as  it  may  be  made  of 
any  size,  form,  and  material ;  and  by  it  are 
avoided  all  the  waste,  annoyance,  uncer- 
tainty and  dirt,  to  which  even  the  best  stones, 
bags,  and  paper  filters  are  necessarily  sub- 
ject. Thus  a  long  known  and  long  disre- 
garded pneumatic  experiment  has  suggested 
a  highly  useful,  cleanly,  and  philosophical 
instrument. 
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While  npon  the  subject  of  filterers  we 
may  mention  one  which  has  been  somewhat 
advertised  lately,  which  is  as  ineflicient  and 
worthless,  as  Mr.  Palmer's  is  valuable.  The 
inventor  is  we  believe  a  resident  of  Leeds, 
and  has  taken  out  a  patent  for  it,  under  the 
name  of 

heart's  patent  filtereb. 

This  consists  of  a  perfectly  cylindrical  vessel,  of 
copper  or  tin,  about  a  foot  higli,  and  three  inches  in 
diameter.  Within  this  is  placed  an  air-tight  collar, 
with  ai>erforated  bottom,  and  a  very  strong  handle 
in  the  middle  of  it,  so  far  distant,  that  when  the 
air-tight  collar,  or  piston,  is  at  the  bottom  of  the 
vessel,  the  handle  shall  be  at  the  top.  In  this  po- 
sition, crude  boiling  coffee  is  to  be  put  in.  The 
whole  machine  to  be  put  on  the  floor,  and  the  han- 
dle by  main  strength  pulled  up — when  it  reaches 
near  the  top  the  finer  parts  of  the  coffee  will  have 
passed  through  the  perforated  bottom  of  the  piston, 
and  ready  for  use. 

Some  peculiarities  here  will  strike  the 
most  incurious.  A  machine  containing  a 
scalding  and  steaming  liquid  is  to  be  held 
on  the  ground  between  the  feet :  certainly 
not  very  pleasant  for  a  lady,  nor  very  pre- 
servative to  her  dress.  Tlaen  to  pull  up  the 
handle  (as  the  air  cannot  penetrate  below 
the  piston)  would  require  a  force  equal  to 
the  weight  of  the  atmosphere,  or  15  lbs.  to 
the  square  inch,  and  in  a  piston  3-inches 
diameter,  as  is  this  filterer,  the  tractive  force 
required  would  be  106  lbs.,  a  tolerable  weight 
for  even  a  strong  man  to  lift,  taking  no  ac- 
count of  the  scalding  steam  all  this  time. 
When  the  piston  should  have  been  pulled 
to  the  top,  unless  the  utmost  care  be  taken, 
the  coffee  grounds  would  be  scattered  with 
considerable  force  over  the  apartment;  added 
to  which  the  least  dent  or  bruise  in  the 
vessel  renders  it  immediately  useless  ;  and 
as  the  tractive  force  requisite  to  draw  up  the 
handle  increases  so  amazingly  at  every  en- 
largement of  the  instrument,  it  is  necessa- 
rily inapphcable  even  under  the  most  fa- 
vorable circumstances  to  any  but  the  most 
trivial  purposes. 


ON    CASEUJI    AND    MILK. 

Two  thousand  five  hundred  parts  (grammes)  of 
the  curd  of  new  cheese,  as  sold  in  the  market, 
-were  heated  to  212''.  For  souie  lime  it  contracted, 
and  became  a  glutinous  ehistic  mass,  swimming  in 
much  serum.  Being  washed  in  boiling  water,  to 
remove  the  acid  serum,  and  dried,  it  weighed 
469  parts.  It  was  a  compound  of  caseum,  with 
acetic  and  lactic  acids  :  being  divided,  put  into 
sullii:icnt  w^ator,  with  12.^  parts  of  crystallized 
bicarbonate  of  potassa,  and  heated,  it  dissolved 
with    efi'ervcscencc,     producing    a    mucilaginous 


liquor,  distinctly  reddening  litmus  paper.  Being 
evaporated  carefully,  willi  continual  agitation,  it 
left  a  soft  portion,  -which,  as  it  cooled,  acquired 
consistency,  was  drawn  out  between  the  fingers 
into  thin  portions,  and  these  dried  in  the  air  upon 
a  sieve  weighed  300  parts.  This  soluble  caseum 
is  a  surcaseate  of  potassa,  containing  still  butter 
and  salts.  It  resembles  isinglass,  is  of  a  yellow 
■white  color,  translucent,  and  of  a  stale  taste.  It 
is  perfectly  soluble  in  liot  or  cold  water,  producing 
a  fluid  rcudorcd  milky  by  the  presence  of  butter. 

In  this  impure  state  the  substance  is  easily 
prepared.  Instead  of  the  bicarbonate,  tlie  car- 
bonate of  potass,  or  soda  of  commerce,  may  be 
used.  The  following  arc  hints  for  its  application. 
Like  gelatine  it  may  be  preserved  without  any 
alteration  for  any  length  of  time,  and  may  be 
obtained  in  enormous  quantities,  if  required. 
Associated  in  various  ways  with  food,  it  must  prove 
of  the  greatest  importance  on  board  vessels  for 
long  voyages.  Its  aqueous  solution,  sugared  and 
flavored  with  a  little  lemon  peel,  makes  an  agree- 
able and  nourishing  drink  for  invalids.  It  is  a 
powerful  cement;  its  solution  evaporated  on  glass 
or  porcelain  cannot  be  removed  without  injury  to 
the  vessels;  its  hot  concentrated  solution  has  been 
applied,  with  great  success,  to  join  glass,  porcelain, 
\\-ood,  and  stone.  The  same  solution  forms  a 
brilliant  varnish,  being  applied  to  paper  it  makes 
labels,  which,  when  moistened  and  attached,  ad- 
here with  great  force,  &c.  It  is,  also,  a  certain 
antidote  in  poison  by  the  metallic  salts. 

To  purify  the  above  dissolve  it  in  boiling  water, 
which  put  in  a  funnel,  the  aperture  of  which  is 
closed,  and  left  until  a  layer  of  cream  has  collected 
on  the  surface.  After  removing  this  a  little  sul- 
phuric acid  is  to  added,  which  will  form  a  clot  of 
sulphate  of  caseum.  This  is  to  be  well  washed, 
and  then  heated  in  water,  with  just  enough  car- 
bonate of  potass  to  dissolve  it.  The  mucilaginous 
liquor  formed  is,  while  hot,  to  be  mixed  with  its 
volume  of  alcohol.  It  is  necessary  that  no  deposit 
form  at  the  moment ;  it  should  occur  only  at  the 
end  of  twenty-four  hours,  and  will  include  tlie 
butter,  the  sulphate  of  potass,  and  part  of  the  ' 
caseum.  All  is  to  be  placed  on  a  cloth,  and  a 
clear  transparent  hqirid  will  pass, which  evaporated 
to  dryness,  leaves  caseum  inire.  "When  thus 
obtained  it  resembles  gum  arable. — An7i.  de  Chimie. 


IMPROVED    MILK. 

Besides  caseum  and  butter,  milk  contains  salts, 
■which  are  not  particularly  desirable.  M.  Bra- 
conncl  took  forty-four  pints  of  milk,  heated  it  to 
113  Fahrenheit,  gradually  added  dilute  muriatic 
acid,  and  agitated  the  ■whole.  The  curd  formed 
contained  the  caseum  and  butter,  and  being  se- 
parated from  the  whey  was  gradually  mixed  with 
seventy-seven  gi-ains  of  crystallized  subcarbonate 
of  soda,  reduced  to  powder  and  ■warmed — no 
water  was  added,  but  the  whole  gradually  dis- 
solved. It  had  tho  weak  acidity  of  recent  milk, 
and  formed  about  one-fiftli  of  its  bulk  of  cream. 
If  formed  up  to  its  fbrst  bulk  with  water  and  a 
little  sugar,  it  forms  a  milk  more  agreeable  than 
the  original,  or  it  may  be  flavoured,  &c.,  and  used 
as  cream.  If  it  be  heated  with  about  its  weight 
of  sugar  it  becomes  remarkably  fluid,  and  forms 
a  perfectly  homogeneous  ayrup  of  milk,  which 
will  keep  for  any  length  of  tinu;,  and  which  by 
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the  mere  addilioh  of  a  sufficient  quantity  of  water 
forma  a  perfectly  white  homogeneous  opaque 
liquid,  which  is  in  every  respect  like  sugared  milk 
of  superior  quality.  Carefully  evaporated,  (but 
not  beyond  a  certain  limit,  or  the  butter  would 
separate.)  it  gave  when  cold  a  soft  confection, 
which,  left  for  a  twelvemonth  in  a  loosely-stopped 
bottle,  underwent  no  change.  This  when  exposed 
in  small  portions  to  the  air  was  rendered  quite  dry, 
and  could  then  be  crushed,  and  kept  for  any  length 
of  time  without  change,  being  always  reconvcr- 
tible  into  useful  states  by  the  addition  of  water. 
—Ann.  de  Chimie. 


THE    ECCALEOBION. 

The  Eccaleobion,  or  "  life-gi\-ing  macliine," 
forms  the  subject  of  an  exhibition  in  Pall 
Mall,  which,  catering  for  our  readers'  in- 
formation, we  went  the  other  day  to  inspect. 
We  were  higlily  delighted,  not  with  the 
machine  itself,  for  this  possesses  but  little 
novelty,  it  being  merely  a  cabinet  of  many 
divisions,  fronted  with  wire  and  heated  with 
hot  water,  conveyed  in  pipes  ;  but  with  the 
intelligence  and  kindness  of  the  proprietor, 
and  with  the  wonderful  process  of  incubation, 
or  rather  egg-hatching,  so  clearly  displayed 
before  the  eyes  of  the  visitor. 

Here  were  eggs,  transparent  and  fresh, 
next  semi-opaque  with  life  and  incipient 
animation ;  further  forwards  chickens  break- 
ing through  the  walls  of  the  shell,  which  had 
before  inclosed  them — some  wet  and  weak, 
others,  with  bright  eyes,  and  already  \'igor- 
ous.  It  was  indeed  a  curious  sight,  thus  to 
see  at  once,  every  gradation,  from  the  newly 
laid  &^^,  to  the  perfect  chicken  rising  from 
it,  having  passed  through  the  most  wonder- 
ful changes,  and  become  a  perfectly  formed 
and  animated  creature  within  the  short 
space  of  three  weeks. 

Upon  the  table  of  the  apartment  is  a  good 
microscope,  and  eggs  which  have  been 
broken  at  various  periods,  to  show  the  suc- 
cessive changes  which  take  place  day  by  day. 

In  an  impregnated  egg  previous  to  the  commence- 
ment of  incubation,  a  small  spot  is  discernible  upon 
the  yolk,  composed,  apparently,  of  a  membraneous 
sack,  or  bag,  containing  a  fluid  matter,  in  which 
swims  the  embryo  of  the  future  chick,  and  seem- 
ingly connected  with  other  vesicles  around  it.  The 
requisite  warmth,  (which  is  about  99*^',)  being  ap- 
plied ;  after  12  hours  the  head  may  be  discerned. 

On  the  2nd  day — The  eyes,  brain,  spine,  and 
wings  appear. 

3rd  day — The  heart  and  its  pulsation  are  visible. 

4th  day — The  various  parts  assume  a  more  de- 
finite shape. 

5th  day — The  liver  and  the  circulation  of  the 
blood  are  evident. 

6th  day — The  lungs  and  stomach  are  distinguish- 
able. 


7th  day — ^The  intestines,  veins,  and  upper  man- 
dible become  visible. 

Sth  day — The  beak  for  the  first  time  opens,  and 
flesh  is  first  formed. 

9th  day — The  ribs  and  gallbladder  are  perceptible. 

10th  day — The  first  voluntary  motion  of  the  chick 
is  seen. 

11th  day — The  skull  becomes  cartilaginous,  and 
feathers  are  evident. 

I'ith  day — The  eyes  and  ribs  become  perfected. 

13th  day— The  spleen  takes  its  proper  position 
in  the  stomach. 

14th  day — The  lungs  become  inclosed  within  the 
breast. 

15th.  16th,  and  17th  days — During  these  days, 
the  infinity  of  phenomenon  in  this  wonderful  piece 
of  vital  mechanism  elaborate  it  into  more  perfect 
form. 

On  the  18th  day— The  outward  and  audible  reign 
of  developed  life  is  apparent,  by  the  faint  piping  of 
the  chick,  being  for  the  first  time  heard  ;  afterwards 
on  the  19th,  20th,  and  21st  days,  it  continually 
increases  in  size  and  strength,  the  yolk,  hitherto 
without  the  body,  becomes  drawn  up  within  it ;  then 
with  uncommon  power,  for  so  small  and  frail  a 
being,  it  liberates  itself  from  its  prison,  in  a  jie- 
culiar  manner,  by  repeated  efforts  made  with  its 
bill,  seconded  by  muscular  exertion  with  its  limbs  ; 
and  emerges  into  a  new  existence.  The  chicken  at 
the  time  it  breaks  from  the  shell  is  heavier  than  the 
whole  egg  was  at  first. 

The  proprietor,  in  an  extremely  valuable 
pamphlet  which  he  has  published,  states, 
that  "  his  machine  is  capable  of  hatching 
more  than  100  eggs  per  day,  at  a  cost  of  a 
farthing  each,  that  potiltr>'  thus  raised  might 
be  sold  cheaper  than  butcher's  meat,"  why, 
therefore,  he  says,  "  shoidd  England  import 
from  foreign  countries  as  much  as  20  tons 
of  poultry  per  week,  and  70  millions  of  eggs 
per  year  from  France,  when  both  may  be 
had  cheaper  and  better  at  our  own  door  ?" 
as  by  the  adoption  of  his  simple,  but  effective 
machine  they  would  soon  become,  notwith- 
standing the  failures  which  have  attended 
former  attempts  at  artificial  incubation.  We 
hope  that  all  who  are  interested  in  witness- 
ing the  wonderful  process,  and  who  are  not  ? 
w5l  inspect  the  Eccaleobion  for  themselves, 
not  merely  with  a  view  to  personal  grati- 
fication, but  to  assist  by  their  testimony  and 
encouragement  what  we  have  no  hesitation 
in  saying  might  be  made  a  source  of  private 
and  national  wealth. 

Such  is  the  exhibition  of  the  Eccaleobion,  such 
the  interesting  nature  of  the  phenomena  displayed 
by  its  agency — phenomena,  so  magnificent  and  as- 
tounding— so  jiregnant  with  wonders —  as  to  fill 
with  admiration  the  profoundest  philosopher,  and 
the  least  contemplative  of  the  human  race  ;  nor  is 
it  possible,  that  the  most  iminteUigent  Christian 
can  survey  them  with  indiff'erence,  or  his  reflections 
thereon  not  lead  him 

"  Through  Nature,  up  to  Nature's  God." 
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ON  GRAFTING  TREES,  &c. 

Grafting  is  an  art  in  which  great  improvement  has 
been  made  of  late  years,  and  we  are  indebted  to  it 
for  some  of  the  rarest  botanical  delicacies  we  possess. 
It  is  the  principal  means  resorted  to  for  the  im- 
provement in  quality  of  our  fruits.  The  process  is 
simple :  it  consists  in  securing  a  branch,  or  scion, 
of  a  superior  plant  in  juxta-position  v^ith  a  stock 
of  an  inferior  nature,  in  such  a  manner,  that  in 
growing,  they  shall  unite  and  form  one  plant  But 
it  is  to  be  remembered  that  this  operation  must  be 
confined  to  such  as  belong  to  one  genus.  The  an- 
cients, indeed,  in  their  attachment  to  the  new 
discovery,  entertained  the  enthusiastic  idea  that  the 
operation  might  be  performed  indiscriminately  ;  but 
experience  proves  how  little  they  were  informed 
upon  the  subject. 

There  are  a  few  things  necessary  to  be  impressed 
upon  the  mind  before  proceeding  with  the  opera- 
tion. In  the  first  place  no  success,  I  believe,  has 
ever  attended  the  attempt  to  graft  endogenous  plants* 
in  consequence  of  the  inadequate  development  of 
the  essential  organs.  When  two  plants  are  sel  cted 
bearing  some  anatomical  and  physiological  similarity 
— such,  for  instance,  as  the  shape,  structure,  and 
magnitude  of  the  vessels,  (which  is  only  to  be 
found  in  plants  of  the  same  family,)  connected  with 
a  correspondence  in  time  of  the  rising  of  the  sap  ; 
and  the  size  and  strength  of  the  respective  plants 
being  somewhat  of  a  parallel — the  scion  is  applied 
to  the  stock  in  such  a  manner  that  the  vessels  of  the 
liber,  or  inner  bark,  of  the  two  plants  shall  imme- 
diately correspond  with  each  other  ;  for  it  is  ex- 
clusively by  the  union  of  these  that  the  object  is 
accomplished,  and  the  two  plants  made  one. 

Some  of  your  London  readers  may  not  be  aware 
that  the  fruit  is  not  changed  in  its  nature  by 
grafting ;  the  graft  and  the  stock  invariably  pro- 
ducing their  own  kind.  The  reason  of  this  is,  that, 
though  the  sap,  after  it  has  ascended  the  stock  into 
the  graft  is  the  same,  it  is  different  in  its  return. 
The  sap  of  each  being  elaborated  by  their  respective 
leases;  and  its  conversion  into  cambiumf  being 
accomplished,  each  supplies  nourishment  to  its 
particular  kind. 

With  respect  to  the  manner  of  fastening  the 
graft  it  should  be  bound  round  with  as  soft  a  liga- 
ture as  can  be  procured,  care  being  taken  to  prevent 
any  extravasation  of  the  cambium,  by  the  appli- 
cation of  a  composition  of  cow-dung  and  clay.  The 
period  for  the  operation  is  either  in  the  spring, 
while  the  sap  is  in  fuU  flow ;  or  in  the  autumn  for 
its  eiscent  m  the  subsequent  spring. 

T.  A.  P.  G. 


•  Endogenous  plants  are  such  as  arc  produced  by  seeds 
having  only  one  lolje — the  veins  of  llicir  leaves  run  mostly 
from  the  hase  to  the  point,  and  their  stems  are  hardest 
towarils  llie  outside,  such  as  the  tribes  of  the  grasses,  sed- 
ges, lilies,  orchises,  4tc. 

+  Our  correspondent  has  used  the  word  '•  cambium"  with 
some  licence.  The  substance  called  cambium  is  quite  dis- 
tinct from  the  sap,  and  is  a  morbid  gelatinous  exudation 
fr.ira  the  alburnum,  or  new  wood,  and  the  liber,  or  inner 
bark,  (riven  out  in  particular  circumstances,  the  same  as 
lymph  from  an  animal  wound — in  the  above  is  meant  merely 
the  descending  sap.  'J'he  sap  in  its  upward  duw  is  loaded 
with  various  salts  and  gasses — in  its  passage  it  produces 
certain  vegetable  secretions,  as  resin,  oil,  sugar,  &c. — in  the 
leaves  it  receives  more  carbon — in  its  descent  becomes 
deposited  as  woody  fibre.— Eu. 


VEGETABLE     SKELETONS, 

DIRECTIONS  FOR  PRODUCING  SKELETONS  OF  THE 

LEAVES,  CALYCES.  AND  SEED  VESSELS,    OR 

OTHER  PARTS,  OF  PLANTS. 

pROCURB  an    open-topped    earthen    pan, 
holding  a  gallon  or  more,  and  put  into  it  a 
quantiUj  of  leaves,   seed-vessels,  &c.,  se- 
lected according  to  the  subsequent  direc- 
tions ;  and  pour  upon  them  a  sufficiency  of 
hoiling  soft  water  to    cover  them.      This 
done,  place  the  pan  upon  the  tiles  of  the 
roof  of  the  house,  or  in  any  other  place 
exposed  to  the  warmth  of  a  summer's  sun, 
and  the  vicissitudes  of  the  weather.       Stir 
the  leaves  occasionally,  (say,  once  or  twice 
a  week,)  and  carefully,  but  never  chano-e 
the  water.     The  putrefactive  fermentation 
■will   now  soon  ensue;    and,  in  about  six 
weeks   or  two  months,   according  to' the 
nature  of  the  subjects,  many  of  the  speci- 
mens will  be  completely  macerated ;    and 
will  require  no  other  attention  than  holdino- 
them  singly  under  the  tap  of  the  water-tub^ 
or  some  other  small  forcing  stream  of  water ; 
which  will  wash  away  all  the  other  skin 
and  green  fleshy  matter.     If  this  matter 
does  not  come  off  readily  when  assisted  a 
little  with  the  thumb  and  finger,  or  a  small' 
knife,  the  leaves  must  be  soaked  for  a  longer 
time.      Those  of  the   leaves  which  seem 
liable  to  break  during  the  washing  of  them 
may  be  preserved  from  breaking  by  placing 
them  upon  a  little   piece   of  board,   and 
holding  them  up  by  the  thumb  and  finger ; 
and,    should   a  little  of   the  green  fleshy 
matter  remain  fixed  between  the  interstices 
of  the  skeleton  leaf,  it  may  easily  be  re- 
moved by  striking  i\iQ\QdS. perpendicularly 
with  a  clothes  brush. 

They  will  nom  only  require  lleaching. 
This  may  be  done  very  effectually  by  pla- 
cing them  in  a  bandbox,  with  a  little  sul- 
phur burning  in  a  small  ves.sel  beside  or 
under  them.  The  most  sure  way,  however, 
of  bleaching  objects  of  this  nature  is  to 
immerse  them,  for  a  few  minutes,  in  dilute 
chloride  of  lime,  or  chloride  of  soda. 

The  reason  of  the  ])rocess  of  macerating 
directed  will  be  readily  understood  by  the 
chemist,  who  knows  that  the  degree  of 
success  in  the  })reparation  of  all  anatomical 
subjects  depends  entirely  upon  the  degree 
of  putrefactive  fermentation  which  takes 
place.  Everything,  then,  which  increases 
this  fermentation,  hastens  the  object;  it 
will  instantly  be  seen,  therefore,  why  the 
})roi)er  time  is  during  the  summer  mouths; 
and  this  is,  also,  the  only  time  when  spe- 
cimens can  be  procured.      It  will  be  evi- 
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dent,  also,  why  the  water  must  not  be 
changed  ;  and  why  a  quantity  must  be  done 
at  once.  The  object  in  puttuig  boihng 
water,  in  the  first  instance,  is  to  destroy 
vitahty,  and  to  soften,  in  some  degree,  the 
texture  of  the  outer  coating.  Metallic 
vessels,  especially  iron  ones,  are  very  un- 
fit to  immerse  any  anatomical  preparations 
in,  as  they  communicate  to  the  objects  the 
dark  brown  stain  of  oxide  of  iron,  which 
nothing  afterwards  will  remove. 

Choke  of  Subjects. — Such  are  to  be 
chosen  as  are  of  a  fibrous  woody  texture ; 
and  these  are  to  be  gathered  at  that  time  of 
the  year  when  the  internal  woody  fibre  is 
sufficiently  hard,  (as  about  June  or  July  :) 
though,  in  the  case  of  leaves,  those  of  ivy 
and  holly,  may  be  taken  all  the  year ;  and 
seed-vessels  may  be  taken  a  little  before  the 
seed  is  ripe.  In  making  your  selection, 
carefully  avoid  all  which  are  of  a  resinous 
nature,  as  attention  to  these  will  be  but 
thrown  away :  thus  the  leaves  of  the  fir 
tribe,  the  camphor  tree,  the  laurel,  the  bay, 
and  of  most  of  the  evergreen  shrubs  ar.d 
trees,  are  inapplicable.  This  advice  will 
apply,  with  still  stronger  force,  to  the  as- 
tringent kinds :  it  is  in  vain  to  try  the 
leaves  of  the  oak,  chestnut,  maple,  elm, 
willow,  hornbeam,  sycamore,  tea,  buck- 
thorn, walnut,  hazel,  and  many  others  ;  as 
the  leaves  of  all  these  contain  much  tannin, 
which  not  only  renders  them  imperishable, 
but,  by  contaminating  the  water,  prevents 
the  decomposition  of  the  other  leaves  under 
maceration  with  them. 

/  have  found  the  folloming  proper  and 
easy  sidjects. —  Leaves  of  the  white  poplar, 
black  poplar,  Lombardy  poplar,  apricot, 
apple,  orange,  lemon,  box,  ivy,  holly,  many 
of  the  exotic  passion  flowers ;  Magnolia 
glauca,  acuminata,  and  others  ;  lime  tree, 
tulip  tree.  Calyces  of  Moluecella  licvis, 
which  are,  when  prepared,  very  beautiful ; 
also  the  talyces  and  seed-vessels  of  Nican- 
dra  physalodes,  of  the  winter  cherry,  (Phy- 
s-aWs  AUiekenfi,)  of  henbane  (Ilyoscyamus 
niger  ;)  of  all  the  campanulas,  particularly 
Campaiuda  Meaium,  (Canterbury  bell,) 
C.  rotundifolia  (the  harebell,)  and  C.  Tra- 
chelium ;  the  larger  mallows,  the  tree  mal- 
low, (Lavatera  arborea,)  horehound,  (Mar- 
rubium  album;)  Eryngium  Andersoni, 
alpinum,  campestre,  and  rnaritinum  ;  Me- 
dicago  falcata  and  arborea  ;  Stachys  sylva- 
tica,  several  of  the  nettles,  Galeopsis  La- 
danum,  Dictamnus  albus,  Phlomis  fruc- 
ticosa.  Datura  Stramonium,  Atropa,  the 
scutellarias,  and  the  capsules  of  all  the 
species  of  poppy.     To  these  may  be  added 


the  stalks  of  cabbage,  radish,  flax,  hemp, 
and  stinging  nettles ;  the  tuber  of  the  tur- 
nip ;  the  involucres  of  Astrantia  major  and 
austriaca,  and  of  the  Hydrangea  Hortensis. 

Sliould  not  the  above  be  sufficiently  ex- 
plicit, I  shall  be  very  happy  to  remove  any 
difficulties,  either  publicly  or  privately ; 
and  be  gratified  to  show  to  any  correspon- 
dent or  reader  my  collection  of  prepared 
specimens,  which  are  numerous. 

It  is  right  to  observe,  that  I  have  seen 
many  other  leaves,  &:c.,  of  some  of  the 
thistles  and  of  resinous  ])lants,  well  dis- 
sected :  but  with  these  I  have  jiot  succeeded  ; 
nor  have  I  by  the  process  of  boiling  them 
in  dilute  acid,  though  I  have  understood 
that,  by  this  process,  they  may  be  done  in 
a  few  minutes. 

G.  FRANCIS. 

55,  Great  Prescot  Street. 


TERMS    AND    MATERIALS    OF    ART. 
f  Resumed  from  Page  \A.) 

Breadth  of  Light. — That  part  of  a  pic- 
ture most  brilliantly  colored,  or  where  the 
greatest  portion  of  light  is  seen  to  fall. 

In  historical  pictures  the  greatest  breadth  of  light 
should  fall  upon  the  chief  characters  ;  we  see  this 
particularly  in  "  West's  Death  on  the  Pale  Horse," 
"  Martin's  Belshazzar's  Feast"  "  The  Cartoon  of 
St.  Paul  Preaching  at  Athens,"  &c.  so  that  the  eye 
is  bound  not  merely  by  perspective  but  light  to  rest 
upon  a  particular  part  of  the  picture. 

Subordinate  Lights. — Portions  of  the  pic- 
ture colored  more  or  less  brilliantly  in  dif- 
terent  parts  from  the  breadth  of  light,  as 
when  a  moonlight  landscape,  besides  the 
breadth  of  hght  reflected  from  the  lake,  it  is 
also  reflected  from  a  cascade  or  a  rivulet. 

Catching  Lights. — The  edges  or  small 
parts  of  objects  touched  with  brilHant  colors, 
to  bring  them  out  in  jelief,  such  as  the  moon- 
Hght- edged  cloud  so  prettily  described  in 
Milton's  Comus; — 

"  Was  1  deceived,  or  did  a  sable  cloud, 
Turn  forth  her  silver  lining  on  the  night." 

Reflected  Lights. — Lights  which  fall  on 
the  shaded  sides  of  objects,  by  being  re- 
flected from  water  or  the  like.  It  also  sig- 
nifies the  increased  brilliancy  and  change  of 
color  given  by  a  particidar  luminous  object ; 
thus  in  a  sunset  view,  the  clouds  and  par- 
ticidar objects  will  become  tiuged  with  a 
color  not  natural  to  them.  The  rainbow  too 
is  a  reflected  light. 

Conflicting  Lighl.^.  — Are  seen  when  an 
object  is  illumined  by  two  lights  at  once,  as 
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of  the  sun  and  a  conflag-ration,  a  torch-bear- 
ing procession  by  moonhght. 

Conflicting  lights  are  extremely  difficult  for  the 
painter  to  manage,  on  account  chiefly  of  the 
shadows ;  he  is,  therefore,  apt  to  make  one 
intense,  and  to  take  his  breadth  of  light  from  that, 
and  to  subdue  the  other,  by  placuig  it  at  a  distance 
or  in  a  gloomy  part  of  the  picture,  that  in  the  latter 
case  contrast  may  add  to  its  effect.  In  most  of  the 
pictures  of  "  The  Nativitj',"  "  The  Adoration  of  the 
Shepherds,"  &c.,  there  are  conflicting  lights  :  the 
divine  emanation  from  the  head  of  the  Infant 
Sa\'iour,  and  the  diff'used  Hght  of  the  rising  sun  ; 
and  there  is  often  great  skill  manifested  that  these 
lights  do  not  interfere  with  each  other. 

Half  Tint. 
and  shade. 

2"//;/. — Every  gi-adation  of  color,  from  its 
most  perfect  or  intense  state  till  it  imper- 
ceptibly passes  into  white. 

Local  Tint. — The  color  of  any  object  in  a 
picture,  when  nothing  interferes  to  affect  its 
brightness. 

The  terms,  Tint,  Half  Tint,  and  Local  Tint,  are 
more  commonly  applied  to  water-color  drawings, 
than  to  those  in  oil,  because  in  the  latter,  white  is 
added  to  produce  the  requisite  color  ;  in  the  other 
process,  the  color  of  the  paper  lends  its  aid,  as  the 
colors  are  only  washes  and  the  paper  assists  in  pro- 
ducing the  requisite  tint ;  thus,  in  water-color 
drawing  it  is  usual  to  direct  that  such  and  such 
color  should  be  uashed  in. 

Neutral  Tints. — Grey  is  termed,  by  way 
of  eminence,  the  neutral  tint,  being  the 
mean  between  black  and  white.  It  is  made 
by  mixing  together  a  transparent  red,  blue, 
and  yellow,  or  else  either  two  of  the  second- 
ary colors,  such  as  orange  and  green,  purple 
and  green,  &c. 

Mass. — A  large  proportionate  quantity  of 
anything  in  a  picture,  whether  of  light, 
shade,  or  objects — as  a  mass  of  sunshine,  a 
mass  of  trees,  a  mass  of  architecture,  a  mass 
of  warm  and  cold  colors,  &c. 

Warm  Colors. — Those  in  which  red  or 
yellow  tints  appear. 

Cold  Colors. — Those  in  which  blue  or 
green  predominate. 

Shade. — That  part  opposed  to  the  hght. 

Shadow. — Is  the  obscuration  of  light  by 
an  interposing  object. 

Shade  and  shadow  are  by  no  means  to  be  con- 
founded. In  a  dungeon,  all  is  in  shade,  but  there 
may  be  no  shadow — a  bandit  may  lurk  in  the  shade 
and  be  carefnl  to  cast  no  shadow  ;  it  is  in  the  bright- 
ness of  the  day  when  shadows  are  most  conspicuous, 
in  the  shade  of  night  they  are  lost  in  gloom. 

Keeping. — In  drawing,  is  the  presentation 
of  requisite  hght  and  shade,  according  to 
distance. 

Hue. — By  this  is  meant  any  compound 
colour  undiluted. 


Harmony. — That  peculiar  arrangement  of 
lines,  hghts,  shade,  and  colour,  which  shall 
be  most  conducive  to  beauty  of  effect. 

Effect. — The  influence  produced  on  ob- 
servers, by  the  result  of  the  combination 
of  subjects  and  execution  in  a  picture. 

Tone, — 'ITie  general  effect  or  appearance 
of  the  coloring,  as  influenced  by  warm  or 
cold  colors. 

Spottiness. — A  part  or  parts,  either  of 
light  or  of  dark,  too  conspicuous  to  agree 
with  the  situation  in  the  scene.  The  cor- 
rection of  such  spottiness  is  necessary  to  the 
preservation  of  keeping. 

Contrast. — Opposition  of  any  two  things 
as  to  character,  whether  it  be  in  hnes,  lights, 
shade,  or  colour. 

The  due  management  of  contrast  is  worthy  of 
the  artist's  most  attentive  study,  and  a  capability 
of  producing  harmonious  contrast  should  be  his 
highest  endeavour.  In  nature  we  see  this  everj- 
where  around.  The  cool  blue  sky  forms  an  har- 
monious contiast  with  the  brilliant  orbs  of  heaven, 
and  the  bright  and  warm  tints  of  the  sun-lit  clouds. 
The  brown  earth  forms  a  fine  contrast  with  the 
purple  heather,  the  green  mantle  of  herbage,  and 
the  sylvan  canopy  around — while  the  cool  and  re- 
freshing grass  sets  oS"  to  double  advantage  the 
flowerets,  which  nestle  their  round,  bright,  and 
glowing  heads  beneath  its  long  and  spear-shaped 
leaves. 

To  be  continued. 

MISCELLANIES. 

Resin  of  Benzoin. — M.  Berzelius  has  asserted 
that  the  resin  of  benzoin,  on  distillation,  furnishes 
an  oil,  which,  like  that  of  bitter  almonds,  is  by 
long  contact  with  the  air  converted  into  benzoic 
acid.  Since  then  M.  Freney  has  shown  that  this 
oil  is  changed  into  benzoic  acid  under  the  influence 
of  potass.  M,  Auguste  Catrours,  has  been  making 
further  experiments,  with  the  following  result :  in 
a  pure  state,  this  oil  is  limpid,  colorless,  a  little  so- 
luble in  water,  to  which  it  communicates  its  odour 
and  its  flavour ;  it  is  soluble  in  alchohol  and  ether 
in  every  proportion ;  its  odour  is  sweet  and  aro- 
matic ;  its  flavour  acrid  and  burning  ;  its  specific 
gravity  greater  tlian  that  of  water,  and  it  boils  at 
about  205  degrees. 

Artificial  Granite  Roads. — Since  "Wednesday 
week  last,  a  number  of  workmen  have  been  em- 
ployed in  laying  down  a  new  pathway  in  that  part  of 
the  New  Bird  Cage  Walk,  near  Storey's  Gate.  The 
process  adopted  in  the  laying  it  down  is  similar  to 
that  of  the  asphalte,  tlie  composition  being  poured 
out  boiling  hot  upon  the  loose  gravel  with  which  it 
amalgamates  ;  a  few  minutes  suffice  to  make  it  quite 
cold,  and  as  hard  as  the  hardest  stone.  The  ap- 
pearance of  that  part  of  the  pathway  already 
finished  is  that  of  a  finely  polished  and  black  block 
of  marble.  It  is  said  to  be  impervious  to  wet,  will 
not  be  affected  by  the  sun,  and  its  durabilitv  is  even 
greater  than  that  of  marble  itself,  which  "has  been 
proved  from  tlie  fact,  that  a  rough  piece  of  marble 
or  granite  can  be  rubbed  perfectly  gniootli,  on  a 
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block  of  this  composition  without  apparently  wear- 
ing the  latter.  Its  hardness  may  be  proved  from 
the  following  fact,  that  a  block  about  5-feet  by  3, 
and  2  inches  in  thickness,  was  struck  for  several 
minutes  -wnth  heavy  sledge  hammers  by  the  work- 
men, and  it  failed  to  break,  whereas,  marble,  gra- 
nite, or  any  other  stone  wovdd  have  flown  to  pieces. 
Fossil  Woods.  To  prepare  Sections  for  the 
Microscope. — A  thin  slice  is  first  cut  from  the 
fossil  wood  by  the  usual  process  of  the  lapidary. 
One  surface  is  ground  perfectly  flat  and  polished, 
and  then  cemented  to  a  piece  of  plate  glass  by 
means  of  Canada  balsam.  The  slice  thus  firmly 
attached  to  the  glass  is  now  ground  down  to  the 
requisite  degree  of  tenacity,  so  as  to  permit  its 
structure  to  be  seen  by  the  aid  of  the  microscope. 
It  is  by  this  ingenious  process  that  the  intricate 
structure  of  any  fossil  plant  can  now  be  inves- 
tigated, and  the  nature  of  the  original  determined, 
with  as  much  accuracy  as  if  it  were  now  living.— 
MantelFs  Geology. 

ANSW^ERS    TO    GtJERIES. 

4 — AVhy  does  a  cat  always  fall  upon  her  feet  ?  Every  ani- 
mal when  falling  endeavours  to  save  itself.  A  man  falling 
forwards  instinctively  throws  out  his  arms.  Animals  -with 
heavy  bodies  usually'fall  on  their  hind-quarters,  but  those  of 
the  cat  kind,  having  immense  muscular  power,  are  able  to 
turn  themselves  round,  so  as  to  bring  tlieir  feet  beneath  them, 
while  the  shock  of  falling,  which  would  dislocate  the  limbs 
of  most  other  creatures," leaves  them  uninjured,  on  account 
of  the  little  weight  of  their  bodies,  springiness  of  muscles, 
ajid  strength  of  tendons. — En. 

7 What   occasions  the   luminosity  of    the   ocean  ?     Un- 

doubtcdlv  electricity,  not.  perhaps,  elicited  either  by  chemi- 
cal action,  nor  yet  friction  of  inorganic  matters,  but  from  the 
luminous  property,  which  is  so  apparent  in  certain  putrescent 
animal  and  vegetable  substances;  or  in  other  cases  from 
myriads  of  phosphorescent  animalcides— the  light  of  which 
is  by  the  microscope  proved  to  be  analagous  to  the  electric 
fluid;  not  only  is  this  the  case  with  these  minute  insects,  but 
with  others  of  larger  size  and  more  complicated  structure — 
for  example,  if  the  glow-worm  be  examined  by  this  instru- 
ment its  light  will  be  seen  passing  from  the  animal,  like 
thousands  of  electric  sparks. — Ed. 

11 How  is  aromatic   vinegar  made?    Put  into    a   retort 

about  half  an  ounce  of  acetate  of  lead,  or  acetate  of  copper, 
with  two  or  three  cloves,  and  a  few  grains  of  camphor.  Unite 
tlie  retort  to  a  receiver,  distil  the  above,  and  the  product 
will  be  aromatic  vinegar. — Tophams  Chemistry. 

13— Has  Ihunder  any  effect  upon  beer,  milk,  &c?  None 
whatever  :  but  that  still,  warm,  and  what  is  commonly  called 
muggy  state  of  the  air,  which  so  frequently  precedes  and 
accompanies  thunder  storms,  is  likely  to  occasion  a  second 
fermentation  in  beer,  winch  has  not  been  tlioroughly  cleansed 
in  the  first  Instance,  as  well  as  to  throw  that,  at  the  time 
fermenting,  into  more  rapid  action.  Milk,  also,  in  weather 
like  this  is  more  than  usually  apt  to  run  into  the  acetous 
fermentation.  Putting  a  piece  of  iron  upon  a  cask  to  preserve 
the  contents  from  the  effects  of  thun;ler  is  a  useless  and 
ridiculous  practice. — G.  Francis. 

The  effect  of  thunder  on  beer  is  produced  by  the  influence 
of  Uie  disturbed  electric  fluid  in  the  atmosphere.  Beer,  milk, 
&c.  are  decomposed  by  it — W.  Bastick. 

1 4_Do  vegetables  generate  earth?  If  by  generate  be  meant 
create,  certainly  they  do  not — "  Ex  nihilo  nihil  fit."  But 
taking  this  verb  to  signiiy  forming,  we  answer,  they  do.  A 
moss  growing  on  a  wall  "forms  by  its  decay  earth,  and  in  a 
similar  manner  is  formed  under  our  d;iily  observation  the 
black  mould,  which  covers  the  surface  of  the  ground,  and 
which  is  thickest  where  vegetation  is  most  luxuriant.  A  grain 
of  wheat  growing  in  a  glass  case,  and  with  nothing  but  water 
to  support  It,  produces  stems  and  leaves  covered  with  flint: 
and  the  Equiseta.  or  Horse-tails,  a  still  greater  quantity. 
The  Chara  plants,  so  common  in  ditches,  rivers.  &c.,  do, 
under  the  same  circumstances,  no  less  than  in  their  natural 
situations,  generate  lime.  Peat  and  coal  are  wholly  of  vege- 
table origin. — En. 

15 — Ig  color  a  property  of  matter,  or  of  the  mind?  Color 
is  caused  by  the  iiroperty  bodies  have  of  absorbing  some, 
and  reflecting  others,  of  the  colored  rays  which  form  the 
prismatic  spectrum.  It  is,  therefore,  essenlially,  the  pro- 
perty of  matter  — W.  Basiick. 


16— It  Is  said  that  wheat  will  not  flourish  near  a  barberry 
bush.  Is  this  a  f;ict  ?  If  it  be,  liy  what  ;iuthor  is  it  mentioned, 
and  what  is  the  reason  of  it  ?  It  is  a  general  opinion,  hotli  in 
Kiiglaiid  and  France,  that  this  is  the  case,  thuugh  there  is 
much  doubt  among  botanists  and  farmers  of  the  soundness  of 
iU  Dr.  vVithering,  in  his  "  .\rrangement  of  British  Plants," 
says  thus: — "This  shrub  should  never  be  permitted  to  grow- 
in  "corn  lands,  for  the  ears  of  wheat  that  grow  near  it  never 
fill,  and  its  influence  in  this  respectlias been  known  to  extend 
3  or  400  yards  across  a  fieid."  This  does  nut  agree  with  our 
own  observations,  never  having  observed  any  such  an  effect. 
—Ed. 

18 Is  light  a  substance  or   a  force?    Some  philosophers 

regard  light  as  consisting  of  particles  of  inconceivable  mi- 
nuteness, emitted  in  succession  by  luminous  bodies.  Others 
conceive  that  it  consists  in  certain  undulations,  communicated 
by  luminous  bodies  to  an  etherial  fluid  which  fills  all  space. 
If  this  latter  theory  be  correct,  and  it  is  generally  supposed 
to  be  so  by  scientific  men,  light  may  be  considered  as  a  force. 
If  the  former  is  the  true  one  it  must  bo  regarded  as  matter. — 
\V.  Bastick. 

19 — How  deep  does  light  penetrate  into  the  ocean,  and  what 
becomes  of  it  wlieu  it  can  get  no  lower  ?  The  rays  of  light  iu 
passing  through  the  ocean  becomes  gradually  absorbed,  which 
commences  the  moment  they  come  in  contact  with  it,  conse- 
quently darkness  is  in  the  same  ratio  as  the  degree  of  ab- 
sorption. From  these  facts  it  is  evident  that  total  darkness 
pervades  the  oce;m  after  a  certain  depth.  When  it  is  not  of 
adequate  depth  to  absorb  all  the  rays  they  become  reflected. 
—Ed. 

20 — Is  there  in  any  museum  a  toad  which  has  been  im- 
bedded in  stone,  and  also  the  stone  which  surrounded  it  ?  A 
Correspondent  informs  us  that  such  a  toad  is  in  the  museum 
at  Edinburgh;  and  in  Johnsons  Travels  in  Europe  one  is  said 
to  be  at  Cracow,  in  Poland. 

2" — Why  does  a  fine  needle  float  upon  the  water  ?  Because 
of  the  repulsion  which  there  is  between  the  polished  steel 
and  the  water,  a  channel  is  formed  around  the  needle,  and 
thus  it  floats,  or  is  borne  in  a  boat  o?  air. — Ed. 

26 — Why  does  the  wick  of  a  floating  chamber  lamp  ahvays 
go  to  the  side  of  the  vessel  of  oil  in  which  it  Ijurns  ?  The 
flame  heats  a  small  part  of  the  oil,  which,  consequently 
expands,  and  by  the  decrease  of  its  siiecific  gravity  must  be 
pressed  upwards  by  a  force  suflicient  to  raise  part  of  it  above 
the  general  level;  but  this  portion  of  oil  iu  its  endeavour  to 
ascend,  meets  with  a  resistance  from  the  weight  of  the  in- 
cumbent lamp,  which  will  determine  it,  in  seeking  a  vent, 
to  slide  from  under  the  lamp  in  a  thin  superficial  stream.  The 
reaction  of  this  stream  of  rarified  air  or  oil,  thus  issuing  most 
rapidly  and  copiously  from  a  particular  side  of  the  base  of 
the  lamp,  must  impel  it  in  a  contrary  direction. — Ed. 

^g=  All  the  Queries  in  the  four  first  numbers  are  now- 
answered,  except  8  and  12. 

CORRESPONDENTS. 

T.  A.  P.  G. — Our  motto  is  "  Esse  quod  esse  videmur." 

W.  G.  G. — .\  pliotogenic  drawing  can  be    taken  with   equal 

readiness  from  ;uiother  photogenic  drawing,  as  from  a  print. 

In  this  .second  operation  the  shadows,  Jtc.  will  come  in  their 

proper  places.     It  will  be  necessary  to  fix  the  first  drawing 

previously  to  its  being  used  as  a  copy. 
J.  E,  R. — In  taking  photogenic  drawings  it  is  not  necessary  to 

cut  out  the  originals,  as  the  light-will  readily  penetrate  the 

whiter  parts. 
W.  Z.AM1NA.— The  glue  used  is  isinglass,  and  the  raised  part 

composed  of  flake  white. 
ORIENS. — We,  after  the   most  diligent  search,  can  find  no 

trace  of  the  person  he  mentions.     The  Chinese  are,  we 

believe,  not  acquainted  with  electricity  even  at  the  present 

day. 
S.  M.  S. — More  copy  wanted.     He  will  oblige   us  by  giving 

nothing  which  has  been  published  before.     His  diagnoses  of 

animal  and  vegetable  life  are  not  universally  correct. 
V— X. — The  exi)eriment  he  alludes  to  was  inserted  by  mistake. 

His  papers  will  be  acceptable  if  on  popular  subjects. 
Received— R.J.  T.B— A   CONSTANT   READER— H.  J.— 

H.  B— W.  B..  &C.&C. 
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THE  ELECTRIC  KITE. 


ELECTRICITY. 


(Hesumed  from  page  W.) 

In  the  early  stage  of  electrical  science,  little 
more  than  a  few  trivial  experiments  were 
known,  and  then  but  imperfectly  understood; 
but  when  the  electric  light  had  been  seen, 
the  noise  of  the  spark  heard,  and  still  more 
when  electricians  by  the  discovery  of  the 
Leyden  phial  were  enabled  to  operate  with 
accumulated  electricity,  its  analogy  with 
lightning  was  soon  suspected,  though  means 
did  not  at  first  offer  themselves  to  prove  ex- 
perimentally that  the  two  fluids  were  iden- 
tical. It  remained  for  the  comprehensive 
mind  of  Dr.  Franklin,  not  merely  to  suggest 
means  of  proof,  but  to  carry  those  means 
into  the  most  successfid  operation.  He 
imagined  the  nature  of  the  fluids  to  be  iden- 
tical, by  the  similar  forked  appearance  of 
the  spark  given  off  by  the  machine,  and  the 
zigzag  flash  of  lightning ;  also  by  the  same 
effect  that  each  has  on  animal  life,  in  melt- 


ing metals,  disturbing  the  power  of  mag- 
nets, and  rending  to  pieces  such  imperfect 
conductors  as  they  may  have  to  pass  through. 
The  first  method  which  offered  itself  to 
his  notice  was  raising  in  the  atmosphere 
lofty  metalhc  rods,  and  as  a  spire  of  very 
considerable  altitude  was  at  that  time  erect- 
ing at  Philadelphia,  he  was  waiting  with  some 
impatience  its  completion  ;  when  he  thought 
that  if  a  metallic  pointed  rod  was  attached 
to  a  kite,  it  would  be  an  efi'cctual  conductor 
from  the  clouds  to  the  earth.  He  there- 
fore, after  preparing  a  large  silk  handker- 
chief, took  the  opportunity  of  the  first  ap- 
proaching thunder  storm,  and  went  into  a 
field  where  there  was  a  shed  proper  for  his 
purpose.  But  dreading  the  ridicule  which 
he  feared  might  attend  an  unsuccessful  at- 
tempt, he  communicated  his  intention  to  no 
one  but  his  son,  who  assisted  him  in  flying 
his  kite.  ITic  kite  was  raised,  a  considera- 
ble time  passed  without  appearance  of  suc- 
cess;   when  just   as   he   was   beginning   to 
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despair,  he  obsen^d  some  loose  threads  upon 
the  string  of  the  kite  begin  to  diverge  and 
stand  erect ;  on  this  he  fastened  a  key  to  the 
string,  and  on  presenting  his  knuckle  to  it, 
was  gratified  by  the  first  electric  spark  that 
had  thus  been  drawn  from  the  clouds  ;  others 
succeeded,  and  when  the  string  had  become 
tolerably  wet  by  the  faUing  rain,  a  copious 
stream  of  the  electric  fire  passed  from  the 
conductor  to  his  hand,  a  large  quantity  was 
collected,  and  in  the  shed  he  performed  with 
it  all  the  experiments  then  known. 

These  interesting  experiments  were,  of 
course,  repeated  in  almost  every  civilized 
country  with  variable  success.  In  France  a 
grand  result  was  obtained  by  M.  Romas, 
who  constructed  a  kite  seven  feet  high, 
which  he  raised  to  a  height  of  540  feet,  by 
a  string  having  afinewire interwoven  through 
its  whole  length. 

BeUeving  that  some  of  our  readers  may 
wish  to  know  somewhat  more  of  this  appa- 
ratus, and  to  perform  the  experiments 
adapted  to  it  with  certainty  of  success,  and 
at  the  same  time  perfect  safety  to  themselves, 
we  have  prepared  the  introductory  engraving 
and  the  following  description  of 

THE    ELECTRIC    KITE. 

Tie  together  in  the  form  of  a  cross  two  canes,  or 
still  better  two  rods  of  deal  about  three  feet  long  each. 
To  the  four  corners  of  the  cross-sticks  fasten  the 
comers  of  a  large  sUk  handkerchief ;  a  loop  must 
be  made  by  piercing  a  hole  in  two  parts  of  the  hand- 
kerchief, and  a  string  fastened  to  one  of  the  sticks, 
in  the  manner  of  the  loop  of  a  boy's  kite  ;  indeed 
a  common  kite  will  answer  the  purpose  quite  as 
well  as  one  of  silk,  except  that  if  it  is  to  be  used 
in  stormy  weather,  the  latter  will  by  wet  soon  be- 
come spoiled.  The  size  also  is  of  very  little  con- 
sequence except  that  the  larger  the  kite  the  higher 
it  will  usually  ascend,  and  therefore  for  this  cause, 
and  this  alone,  a  large  kite  is  most  effective.  The 
kite  itself  being  formed,  and  having  a  common  kite 
tail  attached  to  it,  or  else  long  strips  of  calico  sewed 
together,  which  will  be  found  more  convenient ;  it 
must  be  furnished  with  two  or  three  pointed  thin 
copper  wires  fastened  to  the  loop,  extending  upwards 
a  few  inches  above  that  part  of  the  kite  which  flies 
highest,  and  projecting  from  each  other  as  seen  in 
our  figure. 

The  string  is  the  next  object  of  importance,  that 
evidently  is  the  best  which  has  a  fine  wire  or  two 
-passing  down  it.  Most  persons  desiring  this  string, 
have  taken  the  trouble  to  wind  the  wire  around  the 
whole  length  of  string  previously  bought,  not  know- 
ing that  were  they  to  take  the  fine  wire  to  any  string 
spinner,  be  would  weave  it  up  along  with  the  hemp 
at  once,  putting  a  wire  into  each  strand,  if  required, 
and  at  th»  expense  of  a  mere  trifle  additional. 
Supposing  a  person  should  be  in  such  circumstances 
or  situation  that  this  string  cannot  very  easily  be 
procured,  the  best  substitute  for  the  wire  will  be 
found  in  soaking  a  common  string  in  salt  and  water 
foranhoxiror  two  previous  to  using  it.      It  will 


thus  imbibe  sufficient  moisture  to  render  it  a  good 
conductor,  even  in  a  very  dry  atmosphere,  where 
string  wetted  with  water  only  would  become  useless. 
The  upper  part  of  the  string  must  be  carefully  con- 
nected with  the  pointed  wire  carried  above  the  loop. 
The  lightning,  or  electric  fluid,  being  thus  at- 
tracted at  the  kite,  and  led  downwards  by  the  string, 
it  must  be  retained  from  passing  silently  to  the  earth 
beneath.  For  this  it  will  be  necessary  that  the 
lower  end  of  the  string  be  attached  to  a  cord  of 
sUk,  about  three  feet  long,  to  be  kept  quite  dry, 
and  for  convenience  of  operating,  a  large  key  is 
usually  tied  at  that  part  where  the  string  and  silk 
are  imited.  The  kite  being  raised,  the  electric  fluid 
will  pass  down  to  the  key,  here  being  stopped  by 
the  silk  cord,  will  be  given  off  in  sparks  or  flashes, 
more  or  less  powerful  in  accordance  \vith  the  quan- 
tity of  lightning  which  may  be  in  the  air.  The 
operator  may  easUy  conduct  it  elsewhere,  or  charge 
his  conductors  or  batteries  without  difficulty. 

No  philosophical  instrument  is  more  sim- 
ple in  form  and  easy  to  construct  than  the 
electric  kite,  yet  no  one  needs  more  care  in 
its  management.  To  fly  it  when  a  thunder 
storm  is  approaching  would  be  attended  with 
the  greatest  danger  unless  ever)'  precaution 
be  taken.  In  this  state  of  the  atmosphere 
the  raising  and  lowering  of  the  kite  requires 
the  utmost  circumspection  ;  to  let  the  string 
wnd  out  immediately  from  a  ball  in  the 
hand,  making  thereby  the  body  a  part  of 
the  conductor  is  too  venturesome,  the  string 
should  pass  over  and  touch  an  iron  raihng, 
or  through  a  ring  fastened  to  a  metal  rod 
driven  deeply  into  the  ground,  whilst  the 
person  who  holds  it  is  placed  upon  a  dry 
glass-legged  stool,  or  otherwise  insulated ; 
as  for  example  upon  a  pile  of  books,  or 
paper.  When  up  a  sufficient  height,  the 
remainder  of  the  string  may  be  fastened  to 
the  key,  and  the  operator  able  to  remove 
himself  to  a  safe  distance.  It  is  advisable 
also  that  the  electric  fluid  should  never  be 
introduced  into  a  dwelling  house,  for  a 
thunder  storm  is  a  terrific  agent  to  tamper 
with,  and  once  invited  into  our  houses,  may 
occasion  dreadful  damage,  ere  it  be  allayed. 
We  have  seen  flashes  of  four  or  five  feet  in 
length,  and  once  when  we  left  our  kite  up 
during  a  stormy  night,  the  key  appended  to 
it  seemed  as  it  were  a  ball  of  fire,  illumi- 
nating all  around,  and  the  very  kite  and 
string  appeared  as  if  enveloped  in  lambent 
flames. 

Fortunately,  to  operate  in  weather  like 
this  is  not  necessary.  The  calmest  and 
brightest  evenings  of  summer  ;  the  densest 
fogs  of  autumn ;  and  the  clearest  frosts  of 
winter,  yield  mostly  as  much  fluid,  as  is 
convenient  to  use  ;  in  either  time  small  sparks 
will  be  visible,  and  may  be  felt  by  a  knuckle 
presented  to  them,  when  they  will  be  found 
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very  different  from  those  usually  afforded  by 
the  electrical  machine.  The  air  will  be 
found  positiveli/  electrified  ninety-nine  times 
out  of  each  hundred,  yet  the  sparks  as  given 
by  the  kite  string  will  be  red,  comparatively 
short,  make  but  little  noise,  and  be  felt  so 
much  more  pungent  when  passing  to  the 
hand,  that  they  rather  resemble  the  vibra- 
tion, or  small  shock,  than  that  known  as  the 
electric  spark. 

Note. — To  ascertain  whether  the  atmosphere  be 
charged  positively  or  negatively,  charg£  a  Leyden 
jar  (holding  about  a  pint)  with  the  fluid  collected, 
and  discharge  it  by  a  helix  or  open  coQ  of  wire, 
which  has  within  it  a  sewing  needle  wrappedin  paper. 
If  the  air  be  positively  electrified  that  end  of  the 
needle  held  nearest  the  inner  coating  of  the  jar  will 
be  found  a  north  pole — if  the  air  be  negative  it  will 
be  a  south  pole.^ 

{To  be  continued.) 


PHOTOGENIC    DRAWING. 

The  periodicals  still  teem  with  fresh  ex- 
periments and  receipts  relative  to  this  art ; 
we  are  therefore  induced  to  give  the  follow- 
ing succinct  observations  and  memoranda, 
not  only  to  answer  numerous  queries  sub- 
mitted to  us  upon  the  subject,  but  in  hopes 
of  Eliding  and  directing  our  readers  some- 
what more  in  the  process ;  and  first  we 
admit  ourselves  wrong  in  recommending 
bibulous  papers  (such  as  blotting  paper)  as 
we  have  found,  by  subsequent  experiments, 
that  it  is  not  so  sensitive  as  other  kinds. 

Papers. — That  sort  of  paper  called  "  double 
small  hand"  is  recommended  as  being  well  adapted 
for  the  intended  purpose  ;  being  sponged  it  seems 
to  be  equally  moistened  in  every  part,  and  also 
when  finished  void  of  spottiness.  It  is  however 
not  of  a  smooth  surface. 

Printing  papers  answer  very  well,  particularly 
the  thin  kinds.  In  the  thicker  printing  papers,  the 
plaster  of  Paris  added  to  increase  their  thickness 
and  weight  absorbs  unequally  the  solutions. 

The  highly  glazed  writing  papers,  produce  a 
uniform  color,  and  the  finer  and  more  highly 
glazed  the  paper  is,  the  better  will  it  suit  for  photo- 
genic purposes.  These  will  be  found  advantageous, 
not  only  from  possessing  a  firm  texture  and  regular 
color,  but  also  from  the  smaller  quantity  of  the 
solution  of  nitrate  of  silver  being  necessary,  it  not 
penetrating  into  their  substance. 

Solutions. — 1st.  A  nearly  saturated  solution  of 
chlorine — dry  and  wash  afterwards  with  nitrate  of 
sUver.  This  is  not  very  sensitive  ;  it  becomes  of  a 
fine  brown  color,  which  is  but  slightly  altered  by 
the  stopping  agents.  It  is  adapted  particularly  to 
highly  glazed  papers. 

2nd.  Wash  the  paper  with  ammonia  and  nitrate 
of  silver.     Is  not  very  delicate,  but  easily  made. 

3rd.  Chloride  of  soda,  twelve  grains  to  one  oz. 
of  water,  and  nitrate  of  silver.     It  must  not  be 


used  with  absorbent  papers,  but  with  the  highly- 
glazed  kinds :  it  is  very  delicate  and  sensitive  to 
light. 

4th.  Chloride  of  lime,  twelve  grains  to  one  ounce 
of  water,  and  nitrate  of  silver  afterwai'ds — appli- 
cable to  any  paper. 

5th.  Wash  first  with  ten  grains  of  salt,  and  twelve 
of  chloride  of  lime,  mixed  together,  and  dissolved 
in  an  ounce  of  water.  This  forms  a  very  excellent 
paper,  and  answers  best  with  the  Camera  Obscura, 

6th.  Dilute  muriatic  acid,  twenty-four  drops, 
(S.  G.  1-12.)  to  an  ounce  of  water,  and  nitrate  of 
silver.  This  forms  a  delicate  paper,  whether  of  the 
glazed  or  the  absorbent  kind — for  the  latter  it 
should  not  be  above  half  this  strength. 

7th.  Common  salt,  ten  grains  to  an  ounce  of 
water,  and  nitrate  of  silver  afterwards.  (The  usual 
receipt.) 

Muriatic  acid  and  the  chlorides  of  metals,  as 
common  salt,  require  more  care  in  their  proportions 
than  the  foregoing  substances  ;  and  an  experiment 
which  was  tried,  shows  the  absolute  necessity  of 
using  an  excess  of  nitrate  of  silver. 

A  weak  solution  of  nitrate  of  silver,  (twenty 
grains  to  the  ounce,)  was  treated  with  excess  of 
chloride  of  sodium,  when  an  insoluble  chloride  was 
precipitated  ;  this  was  exposed  to  the  dh^ect  rays  of 
the  Sim,  without  the  slightest  change  ;  the  super- 
natant liquor  was  then  poured  off,  and  the  precipi- 
tate well  washed  two  or  three  times  with  distilled 
water,  to  remove  any  superfluous  salt  which  might 
perchance  be  present ;  the  chloride  of  silver  was 
again  exposed  to  the  light  for  many  hom-s,  when 
only  a  slight  brown  tint  was  produced.  On  the 
contrary,  when  the  nitrate  of  silver  was  treated  with 
such  small  quantities  of  salt,  that  part  of  the  solu- 
tion of  silver  remained  in  excess,  the  light  speedily 
blackened  the  chloride  exposed  to  its  action.  *  *  * 
Similar  experiments  were  tried  with  chlorine,  chlo- 
ride of  lime,  and  chloride  of  soda,  when  excess  did 
not  prevent  the  blackening ;  but  when  muriatic 
acid  was  used  the  same  phenomenon  was  observed. 
*  *  *  Without  endeavouring  to  explain  the  dif- 
ference of  the  action  of  light  under  these  difi"erenfc 
circumstances,  an  important  practical  inference  is 
to  be  drawn  from  them  ;  for  if  any  circumstance 
prevents  the  nitrate  of  silver  being  in  excess,  no 
action  will  be  produced. 

In  all  the  above  it  is  to  be  supposed  that  the 
strength  of  the  solution  of  nitrate  of  silver  has 
been  fifty  grains  to  the  ounce  of  water. 

Fixing. — 1st.  Dilute  muriatic  acid,  about  twenty- 
four  drops  to  the  ounce  of  water — it  is  not  much 
to  be  depended  upon. 

Two  ounces  of  common  salt  to  a  pint  of  water 
fixes  very  dark  drawings,  but  those  of  a  lighter  tint 
become  altered  to  a  yellowish  brown.  This  is  cor- 
rected by  the  addition  of  a  little  sesquichloride  of 
iron,  which  communicates  a  pink  tinge.  Ten  grains 
of  hydriodate  of  potass  to  an  ounce  of  water,  this 
turns  the  white  parts  to  a  pale  yellow. 

Solution  of  iodic  acid,  fifteen  or  twenty  grains  to 
the  ounce,  is  very  excellent  for  stopping,  particu- 
larly applicable  to  delicate  drawings  of  feathers,  or 
other  delicate  delineations,  when  it  is  desirable  that 
they  should  not  long  remain  in  the  light.  By  this 
the  white  pai'ts  do  not  change  to  any  other  color. 

Should  it  from  any  cause  be  thouglit  desirable  to 
remove  from  the  paper  the  color  which  it  acquired 
by  light,  this  may  be  performed  either  by  a  strong 
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solution  of  corrosive  sublimate,  which  will  render 
the  paper  quite  white,  or  by  a  strong  solution  of 
hydriodate  of  potash,  which  gives  it  a  yellow  tint. 
If  to  the  saturated  solution  of  corrosive  sublimate 
a  little  gum  be  added,  it  may  be  used  with  a  quill 
pen,  either  to  prevent  the  action  of  light,  or  to  make 
white  lines  or  marks  after  the  action  of  the  solar 
rays.  Drawings  may  be  made  with  great  effect  in 
this  way,  on  paper  previously  exposed  to  the  sun  ; 
and  this  is  by  far  the  best  mode  of  proceeding,  when 
naturalists  or  any  other  persons  are  desirous  of  cir- 
culating a  few  copies  of  any  delineation  among  their 
own  friends  ;  for,  as  the  white  parts  are  exceedingly 
diaphanous  and  the  black  impervious  to  light,  the 
drawings  made  by  this  means  are  much  more  distinct 
than  those  made  by  the  ordinary  described  processes. 
This  mode  will  be  found  exceedingly  valuable  where 
a  few  copies  of  any  drawing  of  machinery  are  sud- 
denly wanted  for  estimates  of  prices  or  other  causes  ; 
and  the  strongest  light  will  never  affect  the  original 
drawing. 

By  the  common  method  of  making  photogenic 
drawings,  should  any  be  imperfect  or  otherwise 
damaged,  itwill  be  better  to  expose  them  freely  to  the 
action  of  the  sun  ;  by  which  means  a  uniform  black 
ground  will  be  produced,  which  will  be  suitable  to 
the  use  of  the  corrosive  sublimate  :  and  thus  any 
waste  wUl  be  prevented.  A  thin  paper,  which 
should  be  slightly  moistened  before  use,  is  most  ap- 
plicable to  this  mode  of  drawing.  The  photogenic 
paper  may  be  blackened  either  by  dilute  solution  of 
jjroto-sulphate  of  iron  or  by  hydro-sulphate  of 
ammonia. 

Photogenic  drawings  that  are  produced 
by  the  direct  influence  of  the  sun,  copies  of 
prints,  impressions  of  plants,  feathers,  &c. 
must  be  in  the  exact  size  of  the  original ; 
those  taken  by  the  microscope  may  be  made 
of  any  moderate  size  ;  those  by  the  camera 
obscura,  of  necessity  must  be  very  small : 
in  fact,  as  it  has  been  well  observed  "  its 
use  in  this  last  department  will  for  ever  be 
limited,  for  a  portion  of  an  object  only  can 
be  represented  accurately  ;  as,  for  every  dis- 
tance, the  camera  requires  a  different  adjust- 
ment of  its  focus,  so  that  to  take  a  landscape 
a  hundred  different  foci  would  scarce  suffice. 
For  this  reason,  it  certainly  appears  that  the 
results  of  M.  Daguerre's  experiments  must 
be  exaggerated." 

In  taking  a  photogenic  drawing  from  a 
print,  it  is  better  to  put  the  face  of  the 
print  upon  the  prepared  paper,  but  this  is 
not  absolutely  necessary  ;  in  our  drawings 
in  No.  5,  the  print  was  placed  face  upwards^ 
thus  although  there  is  an  alteration  of  sha- 
dows, there  is  no  reverse  of  position ;  the 
right  hand  of  the  viev/  is  still  the  right  hand 
of  the  copy.  In  taki.ng  a  second  transfer, 
in  order  to  obtain  a  fac- simile  of  the  ori- 
ginal much  effect  is  lost  by  the  cloudiness 
inseparable  from  the  process ;  to  remedy 
this  Mr.  Galpin,  of  the  Adelaide  Gallery, 
augments  the  shadows  and   heightens  the 


lights  of  the  first  process,  before  he  pro- 
ceeds to  submit  the  copy  to  a  second  ;  by 
which  judicious  means  a  much  more  spirited 
delineation  is  produced. 

A  claim  has  lately  been  set  up  by  the 
Italians,  for  the  discovery  of  M.  Daguerre's 
process,  stating  that  they  were  acquainted 
with  it  as  early  as  1686. 


CLIMATE,    SEASONS,    AND    PERIODS     OF    TIME 
INDICATED    BY    FOSSIL   WOOD. 

By  a  knowledge  of  comparative  anatomy, 
the  forms,  structure,  and  economy  of  beings 
long  since  obliterated  from  the  face  of  the 
earth,  may  with  certainty  be  determined. 
So  by  the  aid  derived  from  ia  few  botanical 
principles  we  may  illustrate  not  only  the 
forai  and  character  of  vegetables,  of  which 
but  the  faintest  vestiges  remain,  but  also 
point  out  the  important  inferences  at  which 
we  may  arrive,  relating  to  the  state  of  the 
earth,  the  nature  of  the  climate,  and  even 
of  the  seasons  which  prevailed  at  the  pe- 
riods when  those  plants  flourished.  Our 
distinguished  countryman  Professor  Babbage, 
has  forcibly  exemplified  the  inductive  pro- 
cess by  which  such  results  may  be  obtained. 

"  We  have  seen,"  observes  this  distinguished 
plUosopher,  "  that  dicotyledonous  trees  increase 
in  size  by  the  deposition  of  an  additional  layer 
annually  between  the  wood  and  the  bark  ;  and  that 
a  transverse  section  of  such  trees  presents  the  ap- 
pearance of  a  series  of  nearly  concentric,  irregular 
rings,  the  number  of  wliich  indicates  the  age  of 
the  tree.  The  relative  thickness  of  these  annular 
markings  depends  on  the  more  or  less  flourishing 
state  of  the  plant- during  the  years  in  which  they 
were  formed.  Each  ring  may,  in  some  trees,  be 
observed  to  be  subdivided  into  others,  thus  indi- 
cating successive  periods  of  the  same  year  during 
which  its  vegetation  was  advanced  or  checked. 
These  rings  are  disturbed  in  certain  parts  by  irre- 
gularities resulting  from  branches ;  and  the  year  in 
which  each  branch  first  sprang  from  the  parent 
stock,  may  therefore  be  ascertained  by  proper  sec- 
tions. These  prominent  effects  are  obvious  to  our 
senses ;  but  every  shower  that  falls,  every  change 
of  temperature  that  occurs,  and  every  wind  that 
blows,  leaves  on  the  vegetable  w'orld  the  traces  of 
its  passage ;  slight  indeed,  and  imperceptible  per- 
haps to  us,  but  not  the  less  permanently  recorded 
in  the  depths  of  those  woody  fabrics. 

"  All  these  indications  of  the  gi-owth  of  the  living 
tree  are  preserved  in  the  fossil  trunk,  and  with  them 
also  frequently  the  history  of  its  partial  decay.  Let 
us  now  examine  the  use  we  can  make  of  these  de- 
tails relative  to  individual  trees,  when  considering 
forests  submerged  by  seas,  imbedded  in  peat  mosses, 
or  transformed,  as  in  some  of  the  harder  strata, 
into  stone.  Let  us  imagine  that  we  possessed  sec- 
tions of  the  trunks  of  a  considerable  number  of 
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trees,  such  as  those  occurring  in  the  Island  of  Port- 
land. If  we  v.ere  to  select  a  number  of  trees  of 
about  the  same  size,  we  should  probably  find  many 
of  them  to  have  been  contemporaries.  This  fact 
■would  be  rendered  probable  if  we  observed,  as  we 
doubtless  should  do,  on  examining  the  annual  rings, 
tliat  some  of  them,  conspicuous  for  their  size,  oc- 
curred at  the  same  distances  of  yeai'S  in  several 
trees.  If,  for  example,  we  found  on  several  trees 
a  remarkably  large  annual  ring,  followed  »t  a  dis- 
tance of  seven  years  by  a  remarkably  thin  ring ; 
ajid  this  again,  after  two  years,  followed  by  another 
large  ring,  we  should  reasonably  infer  ft-om  these 
trees,  that  seven  years  after  a  season  higlily  favora- 
ble to  their  growth,  there  had  occurred  a  season 
highly  unfavorable  to  them :  and  after  that  two 
more  years,  another  veiy  favorable  season  had  hap- 
pened, and  that  all  the  trees  so  observed  had  existed 
at  the  same  period  of  time.  The  nature  of  the 
season,  whether  hot  or  cold,  wet  or  dry,  would  be 
known  with  some  degree  of  probability,  from  the 
class  of  tree  under  examination.  This  kind  of 
evidence,  though  slight  at  first,  receives  additional 
and  great  confirmation  by  the  discovery  of  every 
new  ring  which  supports  it ;  and,  by  a  considerable 
concurrence  of  such  observations,  the  succession 
of  seasons  might  be  ascertained  in  geological  pe- 
riods, however  remote." 


WAXEN    FRUIT. 

( Resumed  from  page  23  and  concluded.) 

The  requisite  mould  being  prepared  as  be- 
fore described,  it  ^vill  be  iiecessary  to  have 
in  readiness  for  casting  several  small  pipkins, 
some  white  wax  or  spermaceti,  a  hand- 
basin  of  cold  water,  and  the  following  colors  : 
the  palest  chrome  j'ellow.  Prussian  blue, 
burnt  umber,  red  lead,  flake  white,  and  lake, 
all  in  powder,  or  still  better,  ground  up  with 
oil,  as  used  for  painting. 

The  process  of  casting  all  of  the  larger 
fruits  is  the  same  ;  having  therefore  pre- 
viously spoken  particularly  of  the  apple,  we 
will  illustrate  the  method  by  that  fruit ;  a 
mould  of  one  of  which  in  two  parts  we  are 
presumed  to  have  ready.  Place  some  of 
the  wax  upon  a  small  fire,  to  melt  slowly  ; 
when  melted  add  a  little  chrome  yellow,  and 
if  you  please  to  have  a  green  apple,  a  very 
little  Prussian  blue  along  with  it.  While 
this  is  going  on  the  mould  should  be  soak- 
ing in  the  basin  of  water.  When  the  wax 
is  ready,  take  the  mould  out  of  the  water, 
and  wipe  the  inside  of  it  dry  with  a  cloth. 
Tlien  pour  the  melted  wax  into  it,  holding 
one  half  of  the  mould  in  the  hand  until  it 
is  nearly  full ;  put  the  other  half  mould  over 
in  its  exact  position  ;  which  will  be  indicated 
by  the  various  notches,  or  holes  cut  in  the 
§ides.     This  done,  hold  the  two  parts  tightly 


together  by  the  hands,  and  without  loosen- 
ing them  in  the  grasp,  turn  them  over  and 
over,  until  the  melted  wax  within  has  spread 
itself  on  every  part  of  the  inside  of  the 
mould.  Thus  continue  it  in  motion  until 
the  wax  is  completely  set  or  congealed, 
which  will  be  after  a  minute  or  two,  and 
which  may  be  known  to  be  the  case,  when, 
by  shaking  the  mould,  no  noise  of  a  liquid 
is  heard  within.  When  thus  partly  hardened 
it  must  be  placed  for  some  minutes  in  the 
basin  of  cold  water,  when  most  probably  the 
mould  wnll  separate  of  itself ;  if  it  does  not, 
the  least  trouble  will  be  all  sutHcicnt  to  re- 
move it  from  the  apple  withinside,  which  as 
to  its  casting  is  now  complete,  and  of  course 
will  be  found  more  or  less  hollow  in  pro-, 
portion  to  the  quantity  of  wax  employed. 

In  making  large  fruit,  the  hot  uir  within 
the  mould,  having  no  vent,  will  sometimes 
make  the  wax  spurt  from  the  joint ;  this  is 
to  be  avoided  by  holding  the  filled  mould 
upright  a  few  seconds  before  turning  it  about. 
The  edge  around  the  cast  fruit  where  the 
two  sides  of  the  mould  joined,  must  be  pared 
off  carefully  with  a  knife.  Nothing  beyond  the 
above,  except  as  to  variation  of  color,  is  re- 
quisite in  casting  oranges — lemons — eggs — 
yellow  plums — walnuts — pea  pods — capsi- 
cums, or  any  other  uncolored  object,  (mi- 
niature busts  and  wax  dolls  are  colored  with 
flake-white  and  lake,  they  are  also  much 
better  if  a  little  Canada  balsam  be  mixed 
with  the  wax  ;)  but  if  the  fruit  be  partly 
colored,  much  care  in  after  painting  is 
requisite. 

Supposing  a  red  blush  be  wanted  on  the 
apple,  a  little  dry  lake  is  taken  up  by  a  bit  of 
flannel  and  rubbed  evenly  on  the  side  of  the 
fruit ;  if  a  streaked  apple  be  wanted,  mix  a 
little  lake  with  spirits  of  turpentine,  then, 
taking  a  small  quantity  in  a  short-haired, 
stiff  brush,  jerk  it  out  of  the  brush  on  to  the 
fruit,  when  it  will  run  down  the  sides  and 
produce  the  effect.  If  any  peculiar  marks 
or  spots  are  to  be  imitated,  they  may  be 
painted  with  any  of  the  above  named  colors 
mixed  with  mastic  varnish  ;  this  varnish  also 
is  used  when  it  is  desired  that  the  fruit 
should  be  very  shining,  as  cherries  are  ;  if 
rough-coated  fruit  be  wanted,  as  for  ex- 
ample, the  peach,  it  must  be  cast  as  usual, 
then  colored  on  one  side  by  dry  lake,  var- 
nished, and  immediately  after  varnishing 
be  sifted  over  with  paper  jiowdcr,  (See 
page  G4.J  The  bloom  of  red  plums,  and 
dark  grapes,  is  made  by  dusting  over  them 
))owder-blue  from  a  muslin  bag.  Straw- ^ 
i)crries,  cherries,  and  other  small  fruit,  are 
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always  cast  solid  ;  that  is,  after  the  mould  is 
made,  instead  of  pouring  in  the  wax  to  the 
one  half  and  putting  the  other  on  it,  a  hole 
is  made  at  the  crack  between  the  two 
halves,  and  the  mould  being  held  upright, 
wax  is  poured  in  until  the  mould  is  fuU. 

Grapes  are  formed  of  glass  globes  made 
on  purpose ;  these  are  of  varied  size,  and 
have  each  a  small  nozzle  or  mouth  hke  that 
of  a  phial.  To  fit  them  up  in  bunches,  take 
some  pieces  of  iron  wire ;  twist  a  piece  of 
sewing  cotton  near  one  end  of  each  wire, 
so  as  to  fit  the  mouth  of  a  certain  grape ; 
dip  it  into  melted  wax  and  insert  it  into  the 
mouth,  when  it  wiU  become  fixed  there  ; 
tJien  dip  the  grape  thus  formed  into  melted 
wax  colored  of  a  very  light  green ;  taking 
it  out  instantly  it  wiU  dry,  having  a  coat  of 
the  wax  upon  it,  which  gives  it  much  the 
appearance  of  a  real  grape.  Several  being 
thus  made,  they  may  be  tied  together  in 
bunches  according  to  fancy — about  thirty 
in  a  bunch.  Currants  are  made  with  similar 
but  smaller  glass  globes,  and  in  a  similar 
manner ;  but  to  give  them  the  pecuhar 
appearance  of  the  opaque  lines  seen  upon 
them,  a  piece  of  sevring  cotton  is  to  be 
wound  in  sections  around  the  fruit  previous 
to  dipping.  The  remains  of  the  flower  at 
the  end  of  an  apple,  pear,  &c.,  is  imitated  by 
a  clove  being  thrust  into  the  waxen  image. 

Anatomical  preparations,  of  which  many 
are  so  complex,  and  so  beautifully  illustra- 
tive of  morbid  anatomy,  cutaneous  disorders 
&c.,  are  all  made  in  exactly  the  same  man- 
ner as  the  directions  given  for  waxen  fruit, 
and  colored  after  casting  with  common  oil 
colors  by  precisely  similar  methods.  Thus, 
although  the  above  may,  from  the  name 
given  to  the  article,  appear  tri^^al,  yet,  as 
tiie  same  principles  are  acted  upon  in  work- 
ing with  wax  generally,  and  it  may  be  added 
casting  and  moulding  also,  the  art  becomes 
important  from  its  varied  objects  and  useful 
applications. 


ORIGIN    OF    BITUMINOUS    SUBSTANCES. 

Nature  of  Coal. — Coal  is  a  mass  of  vegetable 
matter,  transmuted  by  chemical  changes  into  car- 
bon, and  still  exhibituig  the  structure  of  the  plants 
from  which  it  was  derived.  When  sections  of  coal 
are  seen  through  the  microscope,  the  fine,  reticu- 
lated structure  of  the  original  is  distinctly  visible, 
the  cells  of  which  are  filled  with  a  light,  amber- 
colored  matter,  apparently  of  a  bituminous  nature, 
and  so  volatile  as  to  be  readily  expelled  by  heat, 
before  the  texture  of  the  coal  is  destroyed. 


Mr.  Parkinson,  whose  work  abounds  In  most 
interesting  observations  and  experiments  on  the 
fossihzation  of  vegetable  substances  has  shown  that 
the  production  of  coal  has  depended  upon  a  change 
which  all  vegetable  matter  undergoes  when  exposed 
to  heat  and  moisture,  under  circumstances  that  ex« 
elude  the  air,  and  prevent  the  escape  of  the  more 
volatile  principles.  Tn  this  condition,  a  fermen* 
tation,  which  he  terms  the  bituminous,  takes  place, 
of  which  the  phenomenon  exhibited  by  mow-tnirnt 
hay,  is  a  familiar  example.  Were  vegetable  matter 
under  the  circumstances  here  described,  placed  be- 
neath great  pressure,  so  as  to  confine  the  gaseous 
principles;  bitumen,  lignite,  or  coal,  might  be  pro- 
duced, according  to  the  various  modifications  of  the 
process. 

Mineral  Oil,  Naptka,  and  PeiroZeKw.— Springs 
or  wells  of  the  inflammable  substance  called  Mineral 
C>j7,occur  in  many  countries,as  Persia,  Calabria,  Sicily, 
America,  &c.  ;  generally  in  rocks  associated  with 
coal.  Naptha  is  nearly  colorless,  and  transparent, 
burns  with  a  blue  flame,  emits  a  powerful  odour, 
and  leaves  no  residuum.  Genoa  is  lighted  with 
naptha  from  a  neighbouring  spring.  Petroleum  is 
of  a  dark  color,  and  thicker  than  common  tar ;  in 
some  parts  of  Asia,  this  substance  rises  from  coal* 
beds  in  immense  quantities.  From  a  careful  analysis 
of  petroleum,  and  certain  turpentine  oils,  it  is  clear 
that  their  principal  component  parts  are  identical ; 
and  it  appears  therefore  evident  that  the  petroleum 
has  originated  from  the  coniferous  trees,  whose  re- 
mains have  contributed  so  largely  to  the  formation 
of  coal ;  and  that  the  mineral  oil  is  nothing  more 
thayi  the  turperitine  oil  of  former  ages — not  only 
the  wood,  but  also  large  accumulations  of  the 
needle-like  leaves  of  the  pines  may  also  have  con- 
tributed to  the  process.  We  thus  have  the  satis- 
faction of  obtaining,  after  the  lapse  of  thousands  of 
years,  information  as  to  the  more  intimate  com- 
position of  those  ancient  destroyed  forests  of  the 
period  of  the  great  coal  formation,  whose  compa- 
rison with  the  present  vegetation  of  our  globe  is 
the  subject  of  much  interest  and  investigation.  The 
mineral  oil  may  be  ranked  with  amber,  succinite, 
and  other  similar  bodies  which  occur  in  the  strata 
of  the  earth.  The  occurrence  of  petroleum  in 
springs  does  not  seem  to  depend  on  combustion,  as 
has  been  supposed,  but  is  simply  the  result  of  sub- 
terranean heat.  According  to  the  information  we 
now  possess,  it  is  not  necessary  that  strata  should 
be  at  a  very  great  depth  beneath  the  surface  to  ac- 
quire a  heat  equal  to  the  boiling  point  of  water,  or 
mineral  oil.  In  such  a  position  the  oil  must  have 
suffered  a  slow  distillation,  and  have  found  its  way 
to  the  surface  ;  or  have  so  impregnated  a  portion  of 
the  earth,  as  to  enable  us  to  collect  it  from  wells, 
as  in  various  parts  of  Persia  and  India.  The  au- 
thor of  an  interesting  paper  in  the  American  Jour- 
nal of  Science,  remarks  that  petroleum  is  now  daily 
discharging  into  the  soft  mud  and  gravel  in  the  beds 
of  the  Muskingum  and  Hews's  rivers.  At  Chilley, 
in  Sussex,  beds  of  shanklin  sand  are  permeated 
throughout  with  bituminous  oil,  originating  either 
from  neighbouring  peat-bogs,  or  from  lignite  beds 
of  the  Wealden. 

Pl'o  be  continued.) 
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REVIEW. 

Illustration  of   Mechanics.  —  By   Professor 
Mosley,  King's  College. — Price  5s. 

The  Public  were  long  ago  informed  that  the 
Professors  of  King's  College  had  it  in  con- 
templation to  publish  a  series  of  books  for  the 
use  of  their  pupils  upon  the  subjects  of  their 
respective  appointments,  as  teachers.  This  is 
the  first  of  that  series,  and  is  well  adapted  to 
the  purpose  for  which  it  was  written — the  in- 
struction of  youth ;  it  however  goes  no  farther 
than  this,  being  ^vTitten  in  a  popular,  rather 
than  in  a  scientific  and  learned  style.  It  reminds 
us  very  much,  both  in  style  and  arrangement, 
of  "  Dr.  Arnott's  Elements  of  Physics."  It  is 
divided  into  numerous  chapters,  divisions,  and 
sections,  containing  the  old  routine  of  the  me- 
chanical powers,  forces,  properties  of  matter, 
&c.,  with  very  little  that  is  new  by  way  of  illus- 
tration, and  not  a  word,  except  incidentally,  as 
to  the  application  of  mechanical  principles  to 
the  purposes  of  manufactures  or  locomotion — 
scarcely  any  thing  upon  those  all-important 
subjects  of  friction  and  wheel- work  —  and 
nothing  whatever  upon  the  many  contrivances 
relative  to  alteration  of  motion.  Notwith- 
standing this  it  is  a  useful  synopsis,  as  we  said 
before,  for  youth,  though  we  cannot  think  that 
it  is  to  be  compared  with  the  Elementary 
Works  of  the  Messrs.  Chambers,  one  of  which 
we  have  before  noticed.  The  following  extracts 
will  show  better  the  style  and  manner  than 
any  thing  we  can  aver  : — 

"  T/te  dimeyisions  of  the  earth  have  not  diminished 
for  the  last  2,500  years. — No  obstacle  being  opposed 
to  the  force  of  motion  with  which  the  earth  rotates, 
that  force  must  be  the  same  now  that  it  always  was. 
But  if,  by  the  contraction  of  the  earth's  mass,  its 
parts  are  brought  now  nearer  to  the  axis  about 
which  it  rotates,  than  they  were  formerly,  it  is  clear 
that  these,  revolving  at  a  less  distance,  must,  to 
have  the  same  force  of  motion,  revolve  faster — so 
that  if  the  earth's  diameter  had  contracted,  the  day 
would  now  be  shorter  than  it  was.  Now  we  have 
observations  which  show,  that  the  day  is  now  pre- 
cisely of  the  same  length  that  it  was  2,500  years 
ago.  None  of  that  diminution  of  bullc  from  the 
cooling  of  its  mass,  of  which  geologists  speak,  can 
therefore  have  taken  place,  with  any  perceptible 
influence,  witliin  that  period. 

*'  To  make  a  carriage  run  in  an  inverted  position 
withoiitfalling. — Let  a  bar  of  iron  be  turned  round, 
so  as  to  form  a  circle,  the  two  ends  being  brought 
out  into  two  inclined  planes,  and  the  two  curved 
portions  of  the  bar  being  made  to  lie  a  small  dis- 
tance apart  at  the  point  where  they  pass  each  other. 
This  bar  being  now  placed  with  the  curved  portion 
of  it  in  a  vertical  position,  let  a  small  heavy  car- 
riage be  placed  at  one  of  its  extremities  with  wheels, 
on  the  outside  of  which  are  flanches,  to  keep  it  as 
it  rolls  upon  the  bar.  Descending  the  inclined  plane, 
this  carriage  will  ascend  the  curve,  and  if  the  point 
from  which  it  has  descended  behigh  enough,  the  velo- 
city it  will  have  acquired  will  cause  it  to  ascend,  to  the 
top  of  the  curve,  and  give  to  it  sufficient  centrifugal  force 


at  that  point  to  overcome  its  gravity,  and  cause  it  to 
run  on  in  that  inverted  position  without  fallin".  it 
will  thus  descend  in  safety  on  the  opposite  branch 
of  the  cune,  and  will  again  be  brought  to  rest  as  it 
ascends  the  opposite  inclined  plane  towards  the 
other  extremity  of  the  bar.  This  ingenious  illus- 
tration of  the  effect  of  centrifugal  force  was  devised 
by  Mr.  Roberts  of  Manchester. 


"  The  dynamical  effect  of  a  human  agent. — The 
muscular  power  of  a  man  is  usually  made  to  operate 
either  by  his  legs  or  his  arms,  rarely  by  both  toge- 
ther. It  has  been  estimated  that  by  the  action  of 
his  legs  upon  a  tread-wheel,  he  can  raise  his  own 
weight,  about  150  lbs.,  10,000  feet  per  day,  which 
gives  a  dynamical  effect  of  1,500,000  feet  per  day, 
or  3,125  per  minute,  supposing  the  work  to  be  con- 
tinued eight  hours  a  day.  A  man  who  ascended  a 
hill  10,000  feet  high,  would  do  a  good  day's  work, 
a  result  which  corroborates  the  preceding.  In  res- 
pect to  the  dynamical  effect  of  a  man  working  with 
his  arms,  we  have  the  authority  of  Smeaton,  that  a 
good  laborer  can  thus  raise  370  lbs.  10  feet  high 
per  minute,  being  somewhat  greater  with  his  arms 
than  his  legs.  Desaguiliers  makes  the  dynamical 
effect  of  a  man  working  with  his  arms  5,500  per 
minute,  this  is  however  considered  too  high  ao 
estimate. 

"  JTie  dynamical  effect  of  a  horse. — A  horse  draw- 
ing a  weight  out  of  a  well  over  a  pulley  can  raise 
200  lbs.  for  eight  hours  together,  at  the  rate  of  two 
miles  and  a  half,  or  13,000  feet  per  hour.  This 
gives  for  the  dynamical  effect  of  a  horse  per  minute 
29,333.  The  usual  estimate  of  the  dynamical  effect 
per  minute  of  a  horse,  called  by  engineers  a  horse's 
power,  is  33,000  :  Mr.  Smeaton  states  it  to  be 
22,000. 

"  The  dynamical  effect  of  1  lb.  of  coals. — The 
power  of  heat  which  slumbers  among  the  jtarticles 
of  a  meiss  of  coal,  is  best  called  into  operation  as  a 
dynamical  agent,  by  combining  it  with  tcater  under 
the  force  of  steam.  According  to  Mr.  Watt  a 
bushel  of  coals  (84  lbs.)  will  convert  into  steam 
ten  cubic  feet  of  water  ;  so  that  8  lbs.  is  sufficient 
to  evaporize  one  cubic  foot.  Now  one  cubic  foot 
of  water,  according  to  Tredgold,  will  expand  itself 
into  1,711  cubic  feet  of  steam,  at  a  temperature  of 
212,  and  retaining  an  elasticity  equal  to  the  pres- 
sure of  one  atmosphere.  These  1,711  cubic  feet 
of  steam  are  therefore  capable  of  propelling  a 
piston  of  one  foot  square,  under  the  pressure  of 
one  atmosphere  through  a  distance  of  1,711  feet. 
Now  the  pressure  of  the  atmosphere  on  a  surface 
of  a  foot  square  is  2,120  lbs.  These  8  lbs.  of 
coals,  thus  converting  into  steam  a  cubic  foot  of 
water,  are  capable,  therefore,  through  tliis  inter- 
vention of  the  steam,  of  producing  a  dynamical 
effect  represented  by  the  product  of  1,711,  multi 
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plied  by  2,120,  or  by  3,627,320.  This  effect  being 
produced  by  84  lbs.,  the  effect  of  one  pound  is 
obtained  by  dividing  it  by  84,  by  which  division 
we  find  431,824  for  the  dynamical  effect  which 
one  lb.  of  coals  is  capable  of  producing." 

MISCELLANIES. 

Papier  Machee  consists  of  cuttings  of  white  or 
brown  paper,  boiled  in  water,  ai^  beaten  in  a  mor- 
tar till  they  become  a  kind  of  paste,  and  mixed  with 
a  solution  of  gum  arable  in  size,  to  give  tenacity  to 
them.  The  pulpy  mass  thus  formed  is  made  into 
tea-boards,  toys,  &cc.,  by  pressing  it  into  oiled 
moulds.  When  dried  it  is  covered  with  a  mixture 
of  size  and  lampblack,  and  afterwards  varnished. 
It  is  from  this  material  that  the  scrolls,  wreaths, 
and  rosette  ornaments  for  theatres,  decorative  cor- 
nices, &c.,  are  frequently  made,  being  gUt  after- 
wards. Also,  the  French,  who  excel  in  papier 
machee  work,  are  accustomed  to  make  numerous 
models,  painting  them  with  fresco  colours — that  is, 
with  various  pigments  mixed  with  whiting,  or  some 
opaque  color.  Of  this  description  have  been  formed 
models  of  the  chief  routes  through  Switzerland, 
in  which  the  foundation,  or  general  surface,  is  of 
paper,  formed  irregularly,  and  colored  to  resemble 
mountains,  &c.  The  glaciers  are  of  coarsely 
pounde  J  glass — tlie  roads  painted  brown— the  rivers 
blue—the  woods  made  of  the  pile  of  velvet  cut  off, 
and  the  villages  of  cork. 

Paper  Paste  is  very  similar  to  the  last,  but  made 
of  white  paper,  boiled  in  water  for  five  hours.  Then 
the  water  being  poured  oif,  the  pulp  is  pounded  in 
a  Wedgwood  mortar,  passed  through  a  sieve,  and 
mixed  with  a  little  gum  water,  or  else  isinglass  glue. 
Some  years  since  there  was  at  Bath  an  exhibition, 
called  the  Papijrnsium,  consisting  of  some  hun- 
dreds of  beautii'iil  groups  of  figures,  and  landscapes, 
made  wholly  of  fine  paper  paste,  by  Mrs.  Aberdeen, 
iu  which  the  delicate  color,  and  plastic  character 
of  the  material  were  finely  exemplified.  It  is  at 
present  used  as  a  modelling  material,  chiefly  to 
make  the  finer  mouldings  and  statues  in  paper 
architectural  models,  and  for  which  Mr.  Deighton 
is  so  celebrated. 

Pollen  Powder,  or  Paper  Powder,  is  the  above 
pulp  dried,  pounded  fine,  and  passed  through  a 
sieve,  the  size  or  gum  water  being  omitted.  It  is 
employed  by  tlie  bird  stuffers  to  dust  over  the  legs 
of  some  birds,  and  the  bills  of  others,  to  give  them 
a  powdery  appearance ;  also,  to  communicate  the 
downy  bloom  to  rough-coated  artificial  fruit,  and 
other  purposes  of  a  similar  nature  :  it  makes  excel- 
lent poxmce. 

To  Inlay  Mother -of -Pearl  Worl^. — In  Birming- 
ham, (to  save  time,)  the  fragments  of  pearl  are 
cut  into  shapes  with  press-tools.  Tortoise-shell 
is  softened  by  soaking  it  in  hot  water — the  design 
arranged,  and  placed  between  flat  dies,  under  a 
heavy  press,  to  remain  till  the  sliell  is  cold  and  dry. 
It  is  thus  embedded  in  the  shell.  Those  vivid 
colors  on  paper  trays,  &c.,  are  fragments  of  the 
Aurora  shell,  pressed  in  the  same  way,  while  the 
paper  is  damp,  when  dry  the  design  is  painted, 
varnished,  baked,  and  polished. 

Heat  passing  throuyh  Glasi^. — The  following  ex- 
periment is  by  Mr.  F.  Talbot,  F.R.S.  — Heat  a 
poker  bright  red  hot,  and  having  opened  a  window, 


apply  the  poker  very  quickly  very  near  to  the  out- 
side of  a  pane,  and  the  hand  to  the  inside  ;  a  strong 
heat  will  be  felt  at  the  instant,  which  will  cease  as 
soon  as  the  poker  is  withdrawn,  and  may  be  again 
renewed,  and  made  to  cease  as  quickly  as  before. 
Now,  it  is  well  known,  that  if  a  piece  of  glass  is  so 
much  warmed  as  to  convey  the  impression  of  heat 
to  the  hand,  it  will  retain  some  part  of  that  heat 
for  a  minute  or  more ;  but  in  this  experiment,  the 
heat  will  vanish  in  a  moment.  It  will  not,  there- 
fore, be  the  heated  pane  of  glass  that  we  shall  feel, 
but  heat  which  has  come  through  the  glass,  in  a 
free  or  radiant  state. 

Rice  Glue. — ML\  rice  flour  intimately  with  cold 
water,  a-id  gently  simmer  it  over  the  fire,  when  it 
readily  forms  a  delicate  and  durable  cement,  not 
only  answering  the  purposes  of  common  paste,  but 
admirably  adapted  to  join  together  paper,  card,  &c. 
When  made  of  the  consistence  of  plastic  clay, 
models,  busts,  basso  relievos,  &c.,  may  be  formed; 
and  the  articles  when  dry  are  very  like  white  mar- 
ble, and  will  take  a  high  polish,  being  very  durable. 
In  this  manner  the  Chinese  and  Japanese  make 
many  of  their  domestic  idols. 

Conducting  pou-ers  of  Metals  to  Heat  — Hold  in 
the  flame  of  a  candle,  at  the  same  time,  a  piece  of 
silver  wire  and  a  piece  of  platinum  wire,  when  the 
silver  wire  will  become  too  hot  to  hold  much  sooner 
than  the  platina.  Of  cut  equal  pieces  of  each  wire, 
tip  them  with  wax,  and  place  them  upright  upon  a 
heated  plate  (as  a  fire-shovel)  when  the  wax  will 
be  seen  to  melt  at  different  periods. 


QUERIES. 

SG — How  is  glass  stained  ? 

57 — When  a  slired  of  camplior  is  jilaced  on  water  it  swims 
round  in  circles,  hut  if  a  little  grease  l)e  dropped  in  it  stops. 
and  seelis  the  side  of  the  vessel.     What  is  the  reason  of  this? 

58 — How  can  a  precipitate  be  formed  from  a  decoction  of 
cochineal .' 

59 — How  are  quills  clarified  ? 

60 — AVliy  do  lobsters  become  red  in  boiling? 


CORRESPONDENTS. 

GRAPHUS. — The  seams  in  the  paper  will  not  be  apparent 
when  joined  neatly,  esj^ecially  if  gum  water  be  used. 
We  l^now  not  how  his  painting  fails.  We  think  his  color 
is  not  thick  enough. 

J.  J,  S. — His  carriage  wont  go — there  is  not  power  enough  to 
turn  the  cranks. 

GOG. Your  last  letter  is  not  scientific,  and  therefore  cannot 

be  insertid;  though  we  return  our  thanks  for  it. 

A  SUBSCRIRF.R. — There  is  no  work  whatever  jiuldished  in 
England  on  General  Turning.     One  is  nuicli  wanted. 

H.  B  ,  who  desires  to  turn  his  hair  black,  may  wash  it  with 
nitrate  of  silver,  being  careful  not  to  touch  the  skin. 

NEMO  — The   eiroumfercnce  of  every  circle,  whether  great 
or  small,  is  SfiO",  .a  right  angle  is  tlierefore  90",   and  two 
thirds  of  tliis  GO",  or  one-sixth  of  a  circle. 

W.  PRESTON'S  paper  in  our  next,  if  possible. 
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ANAMORPHOSIS,  OR  HORIZONTORIUM. 


The  HonizoNTORiUM  is  one  of  those  mon- 
strous projections  which,  under  ordinary 
points  of  view,  appear  extravagantly  dis- 
torted and  ridiculous,  yet  seen  from  a  par- 
ticular situation,  the  picture  strikes  the  eye 
as  one  of  complete  symmetry.  This  optical 
illusion  is  considered  as  of  comparatively 
modem  invention,  hut  this  is  hy  no  moans  the 


case,  as  a  description  of  it,  under  the  name 
of  Anamorphosis,  appears  in  the  very  oldest 
books  on  mathematical  amusements ;  the 
correct  delineation  of  the  picture  dei)endine: 
upon  the  simplest  rules  of  mathematics  and 
perspective.  The  Horizontoriuni  is  but  a 
revival  therefore  of  the  more  ancient  Ana- 
morphosis, and  latelv  tljo  :^amc  rccreatiou 
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has  appeared  under  various  new  names, 
though  precisely  the  same  view  being  given 
as  the  illustration. 

Fig.  1. — Shows  a  castellated  building  siirroumled 
by  its  wall,  the  turrets  appear  ready  to  fall,  leaning 
ill  different  directions,  away  from  the  centre  ;  not  a 
line  is  upright.  The  turrets  too  are  larger  at  the 
upper  part  than  below,  are  much  too  tall  for  their 
width,  and  the  whole  view  appears  distorted.  If 
however  a  piece  of  card  be  cut  of  the  size  and 
shape  of  the  darker  object  in  Fig.  2,  a  hole  about 
as  large  as  a  pea  be  made  in  the  upper  part,  and 
the  lower  end  of  the  card  bent  to  form  a  foot,  as 
represented,  and  this  piece  of  card  be  placed  at 
that  point  where  all  the  lines  that  bound  the  various 
turrets  would  converge  (which  will  be  found  seven 
inches  and  a  half  below  the  top  of  the  highest  tur- 
ret),  the  whole  view  will  appear  in  its  just  propor- 
tions, representing  a  castle  at  a  considerable  dis- 
tance, the  loftiest  part  of  which  appearing  scarcely 
an  inch  high. 

The  following  is  the  mathematical  construction 
of  the  distorted  view  : — 

Fig.% 


\ 

B 

Suppose  A  B,  fig.  2,  to  be  a  common  square  pic- 
ture, which  it  is  desired  to  distort;  divide  the 
square  into  a  number  of  smaller  squares  at  pleasure ; 
then  draw  the  line  c  d  equal  to  the  breadth  of  the 
view  required.  Bisect  c  d  in  e,  and  draw  e  f 
equal  to  the  distance  at  which  the  view  is  to  be  seen. 
From  F  draw  f  i  perpendicular  to  b  f,  and  make 
V  I  equal  to  the  height  of  the  eye-hole  in  the  card  ; 
or  the  e.\act  point  of  sight,     Joia  i  d  ;  divide  c  d 


into  the  same  number  of  equal  parts  as  you  had 
first  divided  the  line  a  n.  Draw  lines  from  each 
of  these  points  of  division  to  the  point  f  ;  and 
cross  lines  at  the  various  points  of  their  intersec- 
tion with  the  line  d  i,  a  parallelogram  will  thus  be 
formed,  divided  into  the  same  number  of  smaller 
parts  as  the  square  a  b.  It  is  now  only  requisite 
to  draw  upon  each  of  these  that  part  of  the  original 
picture  corresportding  to  it,  and  the  whole  will 
appear  in  just  proportion  at  the  distance  F,  and  the 
height  1  above  the  plane. 

ON     FERMENTATION. 

Vegetable  substances  are  composed  almost 
wholly  of  oxygen,  hydrogen,  and  carbon  ; 
and  owing  to  the  numerous  and  energetic 
affinities  with  which  these,  their  elements, 
are  endowed,  vegetables  are  ^xry  prone  to 
spontaneous  decomposition. 

To  the  changes  which  take  place,  the 
term  Fermentation  is  apphed  ;  a  mysterious 
process,  but  owing  to  the  deep  researches 
of  Lavoisier,  Sausseur,  and  others,  now  sus- 
ceptible of  a  more  satisfactory  explanation. 
There  are  five  distinct  kinds  of  fermentation  : 
the  saccharine — vinous — panary — acetous — 
and  putrefactive  ;  each  of  which  offers  phe- 
nomena and  results  peculiarly  its  own.  To 
offer  a  few  remarks  upon  each  of  these  is 
the  object  of  the  present  essay. 

The  Saccharine. — "Whether  the  deposition 
of  gum.  oil,  wax,  resin,  &c,  arises  from  any 
species  of  fermentation,  is  among  chemists 
a  matter  of  some  dispute  ;  it  appears  most 
probable,  however,  that  they  are  the  result 
of  som«  peculiar  circumstances  of  vegetable 
life,  and  not  formed  by  any  action  which  can 
bear  the  character  of  a  general  decomposi- 
tion ;  sugar,  however,  from  its  capability  of 
being  produced  by  artificial  means,  and  from 
the  ready  conversion  of  gluten  and  woody 
fibre  into  this  substance,  gives  rise  to  a  be- 
lief tliat  although,  occasionally,  it  may 
be  a  vegetable  deposit,  yet  that  in  many 
cases  it  is  the  result  of  fermentation.  Thus 
in  the  germination  of  seeds,  part  of  the 
gluten  is  converted  into  sugar.  In  the  malt- 
ing of  barley,  which  is  but  germination  ar- 
tificially produced,  this  is  seen  in  a  very- 
conspicuous  manner.  The  ripening  of  fruit 
is  attributed  also  to  the  saccharine  fermen- 
tation, especially  as  many  fruits,  if  gathered 
before  their  maturity,  ripen  by  keeping. 

The  Vinous. — This  is  the  most  useful  and 
important  of  all  the  kinds  of  fermentation. 
It  is  that  produced  in  the  making  of  all 
wines,  beer,  cider,  mead,  spirits,  &c.  If 
the  juice  of  any  ripe  fruit,  or  a  decoction 
of  seeds,  as  of  malt,  or  sugar  and  water  in 
proper  proportions,  be  mixed  with  a  small 
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quantity  of  yeast,  and  heated  to  a  tempera- 
ture of  70",  the  vinous  or  spiritous  fermen- 
tation commences,  the  various  ingredients 
act  upon  each  other ;  a  decomposition  of 
some  of  them  takes  place  ;  the  hquor  be- 
comes thick  and  turbid  ;  the  temperature 
increases,  and  carbonic  acid  gas  is  evolved. 
In  a  short  time,  the  brisk  fermentation 
ceases  ;  the  liquor  becomes  clear,  and  it  has 
lost  its  sweet  flavor  ;  its  sugar  has  become 
converted  into  alchohol,  or  spirit,  and  car- 
bonic acid ;  nearly  equal  in  weight  to  the 
sugar  decomposed. 

Although  most  vegetable  substances  will 
ferment  if  kept  warm  and  moist,  yet  to 
produce  this  kind,  five  things  appear  to  be 
necessary ; — ^warmth,  water,  sugar,  a  vege- 
table acid,  and  gluten.  Thus  in  the  making 
of  wine,  the  juice  of  the  fruit,  or  as  it  is 
called  must,  contains  the  acid,  gluten,  sugar 
and  water,  and  therefore  it  follows  that  if 
it  be  kept  warm,  it  would  pass  on  to  the 
vinous  fermentation,  but  as  in  many  cases 
it  would  not  ferment  quick  enough  to  make 
wine,  it  is  customary  to  dilute  the  must  with 
water,  and  to  put  into  it  some  sugar,  with  a 
small  quantity  of  yeast,  to  hasten  the  pro- 
cess. The  juice  of  unripe  fruits  will  scarcely 
ferment  at  all,  because  of  the  excess  of  acid 
they  contain  ;  thus  the  juice  of  unripe  grapes 
is  a  rough,  acid  liquor  called  verjuice,  and 
will  for  many  years  remain  in  the  same  in- 
active state ;  but  grapes  come  to  maturity 
can  no  sooner  be  pressed  into  a  vessel,  than 
they  become  a  fermentable  liquor,  and  in 
moderately  warm  covmtries  so  rapid  does  the 
vinous  fermentation  proceed,  that  in  a  very 
few  hours,  the  liquor  is  of  intoxicating  pro- 
perties. 

The  Panary. — Is  that  which  is  produced 
in  the  manufacture  of  bread.  The  yeast 
which  is  used  causes  a  quantity  of  carbonic 
acid  gas  to  be  evolved,  which  being  pre- 
vented from  escaping,  by  the  stiff  nature  of 
the  dough,  occasions  throughout  the  whole 
mass  J^  number  of  vesicles,  or  air  bladders, 
which  render  the  bread  light  and  porous. 
Some  philosophers  have  been  of  opinion  that 
this  fermentation  is  distinct  from  every  other, 
starch  being  the  material  decomposed ; 
others,  among  whom  is  Dr.  Colquhoun,  af- 
firm that  it  is  identical  with  the  vinous,  and 
the  circumstance  of  the  steam  arising  from 
an  oven  of  bread,  yielding  alchohol,  goes 
very  far  to  prove  the  correctness  of  his  views. 
A  manufactory  has  been  erected  in  London 
for  the  purpose  of  collecting  the  spirit 
emitted  by  dough  in  the  process  of  baking. 
It  may  not  be  deemed  irrelevant  to  mention 


here  a  method  of  making  bread  on  a  new 
principle,  introduced  by  Dr.  Whiting.  It 
consists  in  the  decomposition  of  carbonate 
of  soda  dissolved  in  water,  and  mixed  with 
flour  so  as  to  form  the  consistence  of  dough, 
then  muriatic  acid  is  added  in  the  exact  pro- 
portion for  saturating  the  carbonate  of  soda, 
it  is  then  ready  for  baking.  It  will  be 
understood  that  the  acid  combines  with  the 
soda,  and  forms  chloride  of  sodium,  or  com- 
mon salt ;  the  carbonic  acid  gas  is  set  free, 
by  which  means  the  bread  is  rendered  light, 
as  in  the  common  process  and  of  a  more 
uniform  quality. 

The  Acetous. — It  is  so  called  because  after 
bodies  have  passed  through  it  they  become 
sour ;    if  liquid  the  result  is  called  vinegar, 
or  acetous  acid.      Although  the  vinous  fer- 
mentation is  most  useful,  yet  this  is  the  most 
common.     Bread,  or  rather  dough,  becomes 
Bour,  if  exposed  to  the  air  and  sun  ;    sugax 
and  water  is  affected  in  the  same  way,  and 
also  most   liquids   which  have   passed  the 
vinous  fermentation   will  turn   to  vinegar. 
However  such  as  are  very  strong,  or  which 
contain  a  large  portion  of  spirit,  resist  the 
action  of  the  air  and  sun  until  the  spirit  is 
evaporated;  oxygen  gas  is   then  absorbed 
from   the  atmosphere,    and  acetic   acid    is 
formed:    should  the  liquid  be  confined  in 
close  vessels,  it  would  be  far  less  liable  to 
run  into  acidity.      It  is  not  to  be  inferred 
from  the  above  that  the  acetous  fermenta- 
tion must  be  preceded  by  the  vinous  action  ; 
on  the  contrary,  acidity  is  often  produced  in 
substances  where  no  trace  of  any  previous 
decomposition  is  apparent ;  many  substances 
ferment  in  the  stomach,  and  occasion  acidity, 
without  the  smallest  reason  to  suppose  that 
alchohol  has  previously  been  formed  there  ; 
and  sour  paste,  sour  jellies,  meats,  and  milk 
are  but  instances  of   the  acetous  fermenta- 
not  preceded  by  the  vinous. 

The  Putrefactive. — Is  too  common  not  to 
have  been  repeatedly  observed  in  its  effects. 
The  conditions  which  are  required  for  enabling 
the  putrefactive  process  to  take  place  are 
moisture,  air,  and  a  temperature  above  the 
freezing  point.  The  nature  of  the  chemical 
action  in  putrefaction  are  exceedingly  ob- 
scure— it  takes  place  in  vegetable  and  in 
animal  bodies.  Those  which  have  passed 
through  the  other  states  of  fermentation  are 
equally  liable  to  this  process  as  those  bodies 
which  are  not  sueceptible  of  either  of  them  ; 
sometimes  it  proceeds  rapidly,  as  in  warmer 
climates  ;  sometimes  so  rapidly  indeed  that 
in  a  few  minutes,  sweet  and  wholesome  meat 
becomes  nauseous   and  putrid,  putting  on 
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various  colors  and  exhaling  ammonia,  nitro- 
gen, and  sulphuretted  hj'drogen.  Vegetables 
decay  more  slowly,  but  the  process  of  pu- 
trefaction sooner  or  later  attacks  and  destroys 
them ;  we  see  the  decay  of  the  hard  trunk 
takes  place  as  surely,  though  not  so  quickly 
as  that  of  the  perishable  grass ;  and  the 
foetid  smell,  mouldy  appearance,  or  earthy 
residuum  of  the  fallen  leaf;  the  stagnant 
solution,  or  the  putrifjang  insect,  is  but  a 
type  and  an  example  of  that  putrefactive 
fermentation,  which  awaits  all  animated 
nature.  w.   b. 

[Another  kind  of  fermentation  our  correspon- 
dent has  omitted  to  notice ;  it  is  called  tbe  Bitumi- 
nous, and  is  alluded  to  in  the  paper  in  the  last 
number,  on  the  formation  of  coal.  Some  have 
supposed  that  the  luminosity  seen  in  some  decaying 
trees,  in  the  phosphorescence  of  the  ocean,  and  in 
various  shell-fish  when  becoming  putrid,  is  properly 
a  distinct  kind  of  fermentation,  called  the  Elec- 
trical. — Ed.] 


ORIGIN    OF    BITUMINOUS    SUBSTANCES. 
( Resumed  from  page  62  a7id  concluded.) 

SiUimen,  Amber,  and  Mellite. — Bitumen  may  be 
described  as  an  inspissated  mineral  oil ;  it  is  gene- 
rally of  a  dark-brown  color,  with  a  strong  odour  of 
tar.  In  the  Odin  mine  of  Derbyshire,  a  species 
occurs  which  is  elastic,  being  of  the  consistence  of 
thick  jelly,  and  bearing  some  resemblance  to  soft 
India-rubber ;  as  it  will  remove  the  traces  of  a 
pencil,  it  has  been  named  mineral  caoutchouc. 
Some  specimens  possess  the  color  and  transparency 
of  amber ;  the  soft  bitumens  may  be  rendered  solid 
by  heat. 

From  this  bituminous  substance  to  Amber  we 
pass  by  an  easy  transition  ;  for  black  amber  bears, 
both  in  its  appearance  and  composition,  a  close 
resemblance  to  the  solid  bitumens.  The  nature  of 
common  amber  is  too  well  known  to  need  remark  ; 
its  electrical  properties,  odour,  combustion,  and 
the  fact  of  its  inclosing  'insects,  leaves,  and  other 
foreign  bodies,  indicate  its  origin  and  former  con- 
dition. This  substance  is  found  in  nodular  masses, 
which  are  sometimes  eighteen  inches  in  circum- 
ference ;  it  occurs  in  beds  of  lignite,  and  on  the 
coast  of  Prussia  in  a  subterranean  forest,  probably 
of  the  newer  tertiary  epoch.  Mr.  G.  B.  Sowerby 
mentions  having  seen,  at  Baden,  the  branch  of  a 
tree  converted  into  jet,  and  having  the  centre  fiUed 
with  amber.  In  the  brown  coal  of  Mukaw,  amber 
occurs  in  the  fossil  coniferous  wood,  partly  in  dis- 
seminated portions,  and  partly  in  the  resin-vessels 
themselves ;  and  fir-cones  are  frequently  discovered 
■which  contain  this  substance  on  and  between  the 
scales.  Amber  has  also  been  found  in  coniferous 
plants  associated  with  ferns,  in  coal  that  is  referred 
to  the  upper  secondary  formations.  In  fine,  there 
can  be  no  doubt  that  amber  is  an  indurated  resin, 
derived  from  various  coniferous  trees,  and  which 
occurs  in  a  like  condition  in  all  zones,  because  its 
usual  original  depositories,  the  beds  of  brown  coal, 
have  been  formed  almost  everywhere  under  similar 
circumstances. 


A  mineral  substance,  called  Mellite,  or  honey* 
comb,  from  its  color,  is  found  among  the  bitumi- 
nous wood  of  Thuringia.  In  its  chemical  compo- 
sition, and  electric  properties,  it  bears  a  great 
analogy  to  amber  ;  it  is  usually  crj'stallized  in  small 
octahedrons.  In  the  tertiary  beds  of  Highgate  a 
fossil  resin,  resembling  copal,   has  been  discovered. 

The  Diamond. — The  chemical  constituents  of 
this  substance  are  chiefly  carbon  or  charcoal,  and 
hydrogen,  with  a  small  proportion  of  oxygen — the 
essential  characters  of  vegetable  matter.  In  the  dia- 
mond we  have  the  elements  of  pure  carbon ;  at  a  heat 
less  than  the  melting  point  of  silver,  it  burns,  and 
is  volatilized,  yielding  the  same  elementary  products 
as  charcoal.  Sir  Isaac  Newton  long  since  remarked, 
that  the  refractive  power,  that  is,  the  property 
of  bending  the  rays  of  light,  was  three  times  greater 
in  respect  of  these  densities,  in  amber  and  in  the 
diamond,  than  in  other  bodies ;  and  he  therefore 
concluded  that  the  diamond  was  some  unctuous 
substance  that  had  crystallized.  .Sir  David  Brewster 
has  observed,  that  the  globules  of  air  (or  some 
fluid  of  low  refractive  power)  occasionally  seen  in 
diamonds,  have  communicated,  by  expansion,  a 
polarizing  structure  to  the  parts  in  immediate  con- 
tact with  the  air-bubble,  a  phenomenon  which  also 
occurs  in  amber.  This  is  displayed  in  four  sectors 
of  polarized  light  encircling  the  globule  of  ah- ;  & 
similar  structure  can  be  produced  artificially,  either 
in  glass  or  gelatinous  masses,  by  a  compressing 
force  propagated  circularly  from  a  point.  This 
cannot  have  been  the  result  of  crystallization,  but 
must  have  arisen  from  the  expansion  exerted  by  the 
included  air  on  the  amber  and  the  diamond,  when 
they  were  in  so  soft  a  state  as  to  be  susceptible  of 
compression  from  a  very  small  force ;  hence  Sir 
David  Brewster  concludes  that,  like  amber,  the 
diamond  has  originated  from  the  consolidation  of 
vegetable  matter,  which  has  gradually  acquired  a 
crystalline  form  by  the  slow  action  of  corpuscular 
forces.  The  matrix  of  the  diamonds  of  Southern 
India  is  the  sandstone  breccia  of  the  clay-slate  for- 
mation. Capt.  Franklin  observes  that  in  Bundel 
Kund,  diamonds  are  imbedded  in  sandstone,  which 
he  supposes  to  be  the  same  as  the  new  red  sand- 
stone, for  there  are  at  least  400  feet  of  that  rock 
below  the  lowest  diamond  beds,  and  strong  indi- 
cations of  coal  underlying  the  whole  mass. 

Anthracite,  Cunnel  Coal,  Plnvihago. — The  coal 
commonly  used  for  domestic  purposes  in  this  coun- 
try is  bituminous  coal ;  containing,  as  before  stated, 
a  volatile,  inflammable  fluid,  in  a  cellular  structure. 
The  stone-coal,  or  anthracite,  as  it  is  termed, 
appears  to  be  coal  deprived  of  its  bitumen  ;  for  it 
is  well  known,  that  when  basalt  is  in  contact  with 
coal,  the  latter  is  in  the  state  of  anthracite  ;  and  in 
some  instances  is  even  converted  into  plumbago, 
the  substance  of  which  black-lead  pencils  are  con- 
structed. Anthracite  generally  occurs  in  rocks  of 
an  earlier  date  than  those  which  are  strictly  com- 
prised in  the  carboniferous  group  ;  but  it  is  conve- 
nient to  notice  the  nature  of  the  rock  in  this  place, 
in  connexion  with  the  substance  of  whose  vegetable 
nature  no  doubt  can  exist.  Bv  a  series  of  interesting 
experiments,  Dr.  MacCtdloch  has  shown  that  there 
is  a  natural  transition  from  the  bitumen  to  plum- 
bago. Hydrogen  predominates  in  the  fluid  bitumen  ; 
bitumen  and  carbon  in  coal ;  in  anthracite  bitumen 
is  altogether  wanting;  and  in  plumbago  the  hy- 
drogen also  has  disappeared,  and  carbon  only,  or 
chiefly,  remains. 
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BIRD    STUFFING. 
(Resumed from  Page  30,  and  concluded.) 

Whatever  care  may  have  been  bestowed 
upon  the  skinning  and  stuffing  of  the  skin 
will  be  but  thrown  away;  unless  it  be  after- 
wards v.'eU  mounted,  that  is,  placed  in  an  easy 
and  natural  position,  its  feathers  smoothed, 
its  legs  and  wings  properly  bent,  its  eyes 
well  set,  and  its  beak  corresponding  to  the 
attitude  of  its  bodv. 

To  attain  perfection  in  mounting  birds, 
considerable  skiU,    taste,    and  knowledge  of 
natm-al  history  is  requisite.      These  quali- 
fications cannot  be  communicated,  but  the 
following   hints  may  lead  attention  to  the 
more  difficult  points,  and  direct  the  thoughts 
into  the  requisite  direction.     After  the  bird 
skin  is  stuffed  as  before  directed,  the  first 
thing  to  be  done  is  to  place  within  their 
orbits  the  artificial  eyes.     These  it  need  not 
be  said  must  correspond  with  their  natural 
colors :  thus  the  eyes  of  the  canary  bird, 
and,  indeed,    most  small  birds,  are  black ; 
those  of  the  pheasant  red  and  black,  and  so 
on.     The  orbit  of  the  eye  will  hold  a  much 
larger  globe  than  is  to  be  seen  outwardly  ; 
when,  therefore,  the  eye  is  properly  placed, 
draw  over  the  front  part  of  it  the  eye-hd, 
with  a  wire  or  needle,  or  the  eyes  will  appear 
staring  and  prominent ;  and  piit  under  and 
around  the  lids  a  little  strong  gum  water, 
which wiilpre\'ent  them  afterwards  shrinking. 
The  next  thing  is  to  affix  the  specimen 
upon  the  sprig  or  branch  which  is  to  support 
it.    This  is  done  by  boring  two  holes  through 
the  proper  part  of  the  sprig,  for  the  wires 
connected  with  the  feet  to   pass  through. 
The  toes  are  to  be  drawn  down  close,  and 
properly  placed — the  wires  twisted  tightly 
around  the  sprig  to  hold  it  firmly,  and  the 
superfluous  ends  of  the  wires  cut  off  close. 
The  intended  position  that  the  bird  is  to  be 
placed  in  is  next  to  be  considered :  suppose 
a  common  setting,  or  standing  posture,  with 
close  wings  be  requhed,  it  is  necessary  to 
bend  the  legs  according  to  the  natural  habit 
of  the  birds.      The  water-fowl  have  them 
usually  but  little  bent — the  running  birds, 
such  as  the  partridge,   quail,  &c.,  more  so, 
but  still  less  bent  than  those  of  rapid  flight, 
and  which  roost  at  night.      The  attitude, 
however,  of  the  specimen  will  make  a  great 
difference  in  this  respect.     The  head,  neck, 
tail,   and  wings,   are  then  bent,  and   fixed 
according  to  the  expression  intended  to  be 
conveyed.     The  wires,  (which  have  already 
been  placed  up  the  legs,  along  the  body,  and 
through  the  skull,)  are  sufficient  to  poise 


the  head,  and  bend  the  legs  properly.  If 
the  wings  are  not  required  to  be  extended, 
it  will  only  be  necessan,-  to  put  them  into 
their  proper  position,  and  tie  them  round 
with  a  little  fillet  of  paper  until  the  bird  is 
dry.  If  to  be  extended,  you  must  pass  a 
wire  from  the  elbow  joint,  beneath  the  skin 
of  each  wing  into  the  body  of  the  bird — 
these  will  retain  them  in  any  position  in 
which  they  may  be  placed  ;  so  jilso  a  wire 
passing  tbrough  the  rump-bone  into  the 
body,  will  enable  the  stuffer  to  elevate  the 
tail  in  any  required  direction. 

It  remains  now  only  to  arrange  the  feathers 
properly ;  and  this,  as  well  as  patting  the 
bird  itself  into  its  attitude,  must  be  done 
while  the  skin  is  soft  and  pUable.  Wherever 
the  feathers  are  rough  they  must  be  laid 
smooth  with  a  needle,  and  then  bound  with 
a  fiUet  or  bandage  of  paper  or  linen  fastened 
on  with  a  pin.  The  feathers  of  the  ^ving3 
and  tail  expanded  by  a  narrow  slip  of  card 
being  placed  above  the  feathers,  and  another 
piece  below,  expand  the  feathers  carefidly 
between  them,  and  then  fasten  the  two 
pieces  of  cai'd  together,  with  three  or  four 
pins  thrust  through  them.  If  a  crest  be 
required  on  the  head,  as  in  the  peacock,  or 
the  feathers  of  the  neck  ruffled,  as  if  in 
anger,  it  is  only  requisite  to  brush  the  fea- 
thers back  with  the  fingers  for  a  day  or  two. 
The  operation  is  now  wholly  complete,  the 
specimen  requiring  nothing  more  than  to  be 
dried;  this  should  be  done  by  a  draught 
of  air.  After  three  or  four  days  the  various 
fillets  of  paper  and  card  may  be  removed, 
and  the  whole  will  retain  the  exact  position 
which  may  have  been  given  it.  We  wiU 
conclude  this  long  article  with  a  few  remarks 
on  the  subject,  taken  from  various  sources. 

Attitudes  of  Birds. — If  we  wish  the  attitude  of 
seizing  on  its  prey,  make  the  legs  almost  stretched, 
the  claws  extended,  the  head  and  neck  bent  down, 
the  wings  very  much  raised,  about  three  quarters 
open,  and  convex  above,  the  tail  forming  a  fan, 
almost  perpendicular,  and  the  body  inclined  towards 
the  prey. 

If  we  wish  the  bird  flying,  extend  its  wings  as 
much  as  possible,  the  tail  will  be  horizontiil  and 
open,  the  neck  forward  and  a  little  on  one  side,  the 
claws  shut,  and  the  feet  pressed  against  the  breast. 
Suspend  it  thus  from  the  ceiling. 

If  we  prefer  the  moment  of  surprise,  the  perch 
must  be  made  obliquely,  the  left  foot  extended,  the 
right  on  the  contrary,  very  near  the  body  and  bent, 
the  body  thrown  to  the  right,  the  wing  of  that  side 
elevated  and  very  much  spread,  the  other  less  so 
and  lower,  the  tail  lowered,  open  and  roofed — that 
is,  sloped  on  each  side,  the  neck  raised  and  inclined 
to  the  right,  the  head  leaning  down,  the  beak  open, 
aad  the  eyes  fixed  ou  the  object  of  itb  fear.    This 
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description  may  be  applied  to  all  birds  of  prey,  and 
an  infinity  of  others.,. 

Vultures. — The  King  of  the  Vultures  is  distin- 
guished by  tlie  wrinkles  on  the  naked  part  of  the 
head,  and  the  caroncule,  or  piece  of  flesh,  on  the 
base  of  the  beak,  the  skin  of  these  parts  is  red  and 
bright  bhie,  and  the  skin  of  the  neck  of  a  beautiful 
orange  color.  All  these  colors  disajipear  on  the 
death  of  the  bird.  They  may  be  restored  by  mixing 
the  colors  on  a  pallet,  and  painting  the  parts  when 
perfectly  dry. 

Climbiny  Birds. — The  tail  of  these  [must  always 
touch  tlie  upright  stem  at  its  extremity,  and  in 
mounting  are  to  be  placed  upon  an  upright  support. 

GallinaceK. — The  fleshy  parts  of  the  heads  of 
cocks,  &c.  must  be  painted  as  described  for  vultures. 

Flamingo. — This  is  one  of  the  birds  the  head  of 
wliich  is  too  large  to  pass  into  the  neck.  When  we 
meet  with  obstacles  of  this  nature,  we  bare  the 
neck  as  high  as  possible,  then  cut  off  the  neck,  and 
bring  the  skin  back  again.  To  take  away  the 
remainder  of  the  vertebrae  and  brain,  make  an 
incision  behind  the  head,  and  remove  the  eyes  by 
the  same  opening.  This  being  done  sew  up  this 
cut  with  very  close  stitches. 

Web-footed  Birds. — In  these  fowls  we  must  take 
care  to  spread  the  toes,  and  fix  them  to  the  stand 
with  very  small  nails. 

Ducks  must  have  the  body  nearly  perpendicular, 
and  the  necks  in  the  shape  of  the  letter  S.  Their 
heads  are  too  large  to  pass  through  tlie  neck. 

Guillernots,  Puffins,  Peguins,  ^c. — These  birds 
ought  to  have  the  neck,  body,  and  feet,  almost  per- 
pendicular. We  must  be  very  careful  in  skinning 
them,  for  their  skin  is  very  often  furnished  with  a 
layer  of  fat  or  grease  which  easily  spreads. 


REVIEW. 

A  Course  of  Eight  Lectures  on  Electricity, 
Galvanism,  Magnetism,  and  Electro-Mag- 
netism. By  Henry  M.  Noad.  London  ; 
Scott,  Webster,  and  Co.,  p.  382. 

No  one  of  the  physical  sciences,  with  perhaps 
the  exception  of  Chemistry,  has  been  of  late 
years  so  much  studied  as  Electricity ;  consider- 
ing that  term  in  its  widest  interpretation,  as 
including  Magnetism,  &c.,  and  yet  strange  as 
it  must  appear,  vipon  no  one  science  whatever 
have  there  been  so  few  books  pubhshed.  The 
last  age  had  Cavallo,  Adams,  Singer,  and  num- 
berless other  writers ;  but  for  the  wonderful 
discoveries  of  our  own  day  no  chronicler  ap- 
peared ;  we  therefore  hailed  with  delight  the 
announcement  of  these  lectures,  and  hastened 
to  procure  a  copy,  anxiously  hoping  to  find 
himdreds  of  new  and  delightful  experiments, 
calculated  to  convince  the  philosopher  by  their 
truth  and  importance,  and  to  enchant  the  ama- 
teur by  their  brilhancy  and  variety. 

In  this  we  were  at  first  somewhat  disap- 
pointed, until  looking  at  the  preface,  we  find 
that  the  primary  object  and  aim  of  the  author 
has  been  "  to  show  in  as  interesting,  concise, 
and  clear  a  manner  as  possible,  the  identity  of 
the  Electricity  derived  from  difl'erent  eources, 


and  that  the  work  does  not  pretend  to  a  scien- 
tific character,  or  to  convey  original  informa- 
tion." As  such,  therefore,  we  must  regard  it, 
and  not  expect  from  the  author  more  than  his 
plan  proposed,  but  rather  see  if  he  has  accom- 
plished well  his  object,  and  this  we  are  bound  to 
confess  is  the  case.  Priestley's  History  of 
Electricity  gave  an  account  of  the  science  during 
its  infancy ;  the  present  work  continues  it  tDl 
now,  showing  the  progress  of  discovery  and 
research  under  the  hands  of  Biot,  Wollaston, 
Faraday,  Daxj,  De  Luc,  Daniell,  Mullins,  Bar- 
low, Brewster,  Ritchie,  Wheatstone,  and  others, 
and  recording  jvist  so  many  experiments  as  are 
necessary  to  explain  the  subject,  and  no  logical 
reasoning  or  mathematical  demonstration  ;  the 
absence  of  these  therefore  prevents  the  work 
being  scientific,  while  the  paucity  of  experi- 
ments, and  stiU  greater  neglect  of  apparatus, 
(there  being  but  very  few  instruments  described) 
prevent  it  being  so  popular  and  useful  as  it 
might  have  been  made  ;  yet  as  a  history  of  the 
science  it  is  to  be  recommended,  and  the  more 
so  as  it  comprises  in  a  small  compass,  that  va- 
luable matter  hitherto  scattered  over  a  wide 
extent  of  literature.  We  give  the  following 
extract  as  being  among  the  best  in  the  book: — 

•'  T?ie  discovery  of  the  Mariner'' s  Compass  and  its 
variation.— ^Although  the  attractive  power  of  the 
loadstone  appears  to  have  been  known  in  times  of 
very  remote  antiquity,  and  its  properties  studied 
even  during  the  dark  ages,  yet  its  directive  power 
and  that  of  a  needle  touched  or  rubbed  with  it, 
seems  to  be  the  discovery  of  modern  times.  In  an 
old  French  poem,  called  La  Bible  Guyot,  which  iis 
contained  in  a  curious  quarto  manuscript  of  the 
thirteenth  centviry,  still  existing  in  the  Royal  Li- 
brary at  Paris,  and  in  several  other  authors,  there 
are  notices  which  prove  that  the  mariner's  compass 
was  known  in  the  twelfth  century ;  and  Cardinal 
James  de  Vitri  who  flourished  about  the  year  1200, 
mentions  the  magnetic  needle  in  his  history  of  Je- 
rusalem ;  and  he  adds,  that  it  was  of  indispensable 
utility  to  those  who  travelled  by  sea. 

'•  A  Neapolitan  named  Flavio  Gioia,  who  lived 
in  the  thirteenth  century,  has  been  regarded  by 
many  as  the  inventor  of  the  compass.  Dr.  Gilbert 
affirms  that  PaiUus  Venetus  brought  the  compass 
from  China  to  Italy  in  1260  ;  and  Ludi  Vestoman- 
nus  asserts,  that  about  1500,  he  saw  a  pilot  in  the 
East  Indies  direct  his  course  by  a  magnetic  needle 
like  those  now  in  use.  The  variation  of  the  needle 
was  discovered  two  hundred  years  ago,  before  the 
time  of  Columbus,  but  the  variatioyi  of  the  varia- 
tion, that  is,  the  fact  that  variation  was  not  a  con- 
stant quantity,  but  varied  in  difl'erent  latitudes,  was 
first  discovered  by  the  discoverer  of  America,  as 
appears  from  the  following  extract  from  Irving's 
Life  and  Voyages  of  Columbus,  vol.  1,  p.  201. 
*  On  the  23th  of  September,  1492,  he  perceived 
about  night-fall,  that  the  needle  instead  of  pointing 
to  the  north-star,  varied  but  half  a  point,  or  between 
five  and  six  degrees,  to  the  north-west,  and  still 
more  on  the  following  morning.  Struck  with  this 
circumstance,  he  observed  it  attentively  for  three 
days,  and  found  that  the  variation  increased  as  he 
advanced.  lie  at  first  made  no  mention  of  this 
pheaomenon,  knowing  how  ready  his  people  were 
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to  take  alarm ;  but  it  soon  attracted  the  attention 
of  tlie  pilots,  and  filled  them  with  consternation. 
It  seemed  as  if  the  laws  of  nature  were  changing 
as  they  advanced,  and  that  they  were  entering  into 
another  world,  subject  to  unknown  influences.  They 
apprehended  that  the  compass  was  about  to  lose  its 
mysterious  virtues ;  and,  without  this  guide  what 
was  to  become  of  them  in  a  vast  and  trackless 
ocean  ?  Columbus  tasked  his  science  and  ingenuity 
for  reasons  with  which  to  allay  their  terrors.  He 
told  them  that  the  direction  of  the  needle  was  not 
to  the  polar  star,  but  to  some  fixed  and  invisible 
point.  The  variation  was  not  caiised  by  any  failing 
in  the  compass,  which  like  the  other  heavenly 
bodies  had  its  changes  and  revolutions,  and  every 
day  described  a  circle  round  the  pole.  The  high 
opinion  that  the  pilots  entertained  of  Columbus,  as 
a  profound  astronomer,  gave  weight  to  his  theory, 
and  their  alarm  subsided.'  '' 

MISCELLANIES. 

Photogenic  Drateings. — Mr.  Robert  Mallet  has 
communicated  to  the  Royal  Irish  Academy  a  notice 
of  the  discovery  of  the  property  of  the  light  emit- 
ted by  incandescent  coke  to  blacken  the  photogenic 
paper ;  and  proposed  it  as  a  substitute  for  solar 
light,  or  that  from  the  oxy-hydrogen  blowpipe  with 
lime.  One  of  the  most  important  applications  of 
the  photogenic  process,  as  yet  suggested,  is  its 
adaptation  to  the  self-registering  of  long-continued 
instrumental  observations.  Unless,  however,  anarti- 
ficial  light,  of  a  simple  and  not  expensive  character, 
can  be  found  to  supply  the  place  of  solar  light  at 
night,  the  utility  of  this  application  will  be  much 
limited.  Few  artificial  lights  emit  enough  of  the 
chemical  rays  to  act  with  certainty  on  the  prepared 
paper  ;  while  those  which  are  known  to  act  well,  as 
the  oxy-hydrogen  lime  light,  are  expensive,  and 
difficult  to  manage.  A  considerable  time  since,  the 
author  discovered  that  the  light  emitted  by  incan- 
descent coke,  at  the  "  Twyer"  (or  aperture  by  which 
the  blast  is  admitted)  of  a  cupola  or  furnace  for 
melting  cast  iron,  contained  the  chemical  rays  in 
abundance ;  and  on  lately  trying  the  efiect  of  this 
light  on  prepared  paper,  he  found  it  was  intensely 
blackened  in  about  forty-five  seconds.  In  the 
single  experiment  made,  the  heat,  which  was  con- 
siderable, was  not  separated  from  the  light ;  but  the 
author  proposed  to  make  further  experiments,  in 
which  this  precaution  wiU  be  attended  to.  There 
is  no  difficulty  to  be  apprehended  in  contriving  an 
apparatus  to  bum  a  small  quantity  of  coke  at  a 
high  temperature.  A  diagram  of  an  apparatus  for 
this  purpose  was  shown. 

At  a  meeting  of  the  Society  for  the  Encourage- 
ment of  the  Useful  Arts,  held  at  the  Royal  Hotel, 
Princess-street,  Edinburgh,  Dr.  Fyfe  described  a 
process  for  obtaining  photogenic  drawings  requiring 
no  correction  of  the  shadow,  or  having  the  lights 
and  shadows  untransposed.  The  paper  is  first  sa- 
turated with  phosphate  of  silver  instead  of  nitrate. 
When  a  drawing  is  required,  this  phosphate-paper 
is  immersed  in  a  solution  of  the  iodide  of  potass, 
and  while  still  moist  exposed  to  the  light,  with  the 
object,  the  impression  of  which  is  to  be  taken, 
placed  on  it,  and  left  till  the  whole  of  the  paper 
exposed  becomes  yellow,  and  when  removed  it  ex- 
hibits a  distinct  representation  of  the  object.  In 
this  process  there  is  a  tendency  of  the  iodide  to 
convert  the  dark  phosphate  to  yellow  iodide  of 


silver,  which  it  does  instantly  when  the  solution  \e, 
strong,  but  very  slowly  when  it  is  weak,  unless  it  is 
exposed  to  light,  and  then  the  action  goes  on  ra- 
pidly. It  was  observing  thi:<  that  induced  Dr.  Fyfe 
to  try  the  influence  of  light  on  pliosphate-paper 
besmeared  with  iodide  of  potass,  by  which  lie  was 
led  to  the  discovery.  Of  course  when  an  ol)jtct 
which  allows  the  light  to  pass  through  it  dittVrently 
is  put  on  the  paper,  those  parts  on  which  the  denser 
portions  of  the  object  are  placed  still  retain  their 
darker  color,  the  outer  parts  are  tinged,  just  ac- 
cording to  the  transmission  of  the  light.  When 
impressions  thus  prepared  are  kept,  they  gradually 
begin  to  fade,  owing  to  the  continued  action  of  the 
iodide  of  potass,  and  hence  the  necessity  of  sub- 
mitting them  to  a  preservative  process.  After  nu- 
merous trials,  that  which  seemed  to  answer  best 
was  merely  immersing  them  in  water  for  a  few 
minutes,  and  in  some  cases  even  allowing  a  steam 
of  water  to  flow  gently  on  them,  so  as  to  wash  out 
the  whole  of  the  iodide  of  potassium  not  acted  on — 
in  this  way  the  agent  which  tends  to  discolor  the 
blackened  phosphate  seems  to  be  removed. 

Optical  Deceptions. — If  two  equal  cog  wheels  be 
cut  out  of  card-board,  placed  upon  a  pin,  and 
whirled  round  with  equal  velocity  in  opposite  direc- 
tions, instead  of  producing  a  hazy  tint,  as  one 
wheel  would  do,  or  even  as  the  two  would,  if  re- 
volving in  the  same  direction,  there  is  presented  an 
extraordinary  appearance  of  a  fixed  wheel.  Again, 
if  one  wheel  move  somewhat  faster  than  the  other, 
then  the  spectral  wheel  appears  to  move  slowly 
round,  if  the  cogs  be  cut  slantwise  on  both  wheels, 
the  spectral  wheel  in  like  manner  exhibits  slant 
cogs  ;  but  if  one  of  the  wheels  be  turned,  so  that 
the  cogs  shall  point  in  opposite  directions,  then  the 
spectral  wheel  has  straight  cogs.  If  wheels  with 
radii,  or  arms,  be  viewed  when  moving,  then  similar 
optical  deceptions  appear  ;  and  though  the  wheels 
move  never  so  fast,  yet  the  magic  of  a  fixed  wheel 
wiU  be  presented,  provided  they  move  with  equal 
velocities.  If  they  overlap  each  other,  even  in  a 
small  degree,  then  very  curious  lines  will  be  seen. 
Mr.  Faraday  avails  himself  of  a  magic  lanthorn  for 
the  purpose  of  showing  a  series  of  deceptions  as 
produced  by  shadows.  Thus,  with  the  two  wheels 
mentioned,  if  only  one  is  turned  in  the  sunlight,  a 
shadow  corresponding  to  its  appearance  will  bo 
produced  ;  but  if  both  are  turned  in  opposite  direc- 
tions the  shadow  is  no  longer  uniform,  but  has  light 
and  dark  alternately,  and  resembles  the  shadow  of  a 
fixed  wheel.  Perhaps  the  most  striking  experiment 
is  the  following :— A  paste-board  wheel  has  a 
certain  number  of  teeth,  or  cogs  at  its  edge — a  little 
nearer  the  centre  is  a  series  of  apertures,  re- 
sembling the  cogs  in  arrangement,  but  not  to  the 
same  number.  Still  nearer  the  centre  is  another 
series  of  the  same  apertures,  different  in  number, 
and  varying  from  the  former.  When  this  wheel  is 
fixed  upon  another,  with  its  face  held  two  or  three 
yards  from  an  illuminated  mirror,  and  spun  round, 
the  cogs  disappear,  and  a  greyish  belt,  three  inches 
broad,  becomes  visible  ;  but  on  looking  at  the  glass, 
through  the  moving  wheel,  appearances  entirely 
change — one  row  of  cogs,  or  apertures,  appears  as 
fixed  as  if  the  wheel  were  not  moving,  while  the 
other  two  give  an  opposite  result ;  shitting  the  eye 
a  little,  other  and  new  appearances  were  produced. 
Mr.  F.  states,  that  the  combinations,  as  to  color, 
form,   and  other  circumstances,   arc  innumerable. 
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The  PketMkisttcope  or Stobosoope.— This  amns'mg 
instrument  consists  of  a  turning  wheel  upon  which 
figures  are  seen  to  walk,  jump,  pump  water,  &c. 
The  disk  or  wheel  should  be  of  stout  card-board, 
upon  which  should  be  painted,  towards  the  edge, 
figures  in  eight  or  ten  postures.  Thus  if  it  is  wished 
to  represent  a  man  bowing,  the  first  position  is  a 
man  standing  upright ;  in  the  second,  his  body  has 
a  slight  inclination  ;  in  the  third,  etill  more  ;  and 
so  on  to  the  sixth  position,  where  the  body  is  most 
bent ;  the  four  following  represent  the  body  return- 
ing  gradually  to  its  erect  posture.  Between  each 
of  the  figures,  on  the  wheel,  should  be  a  slit,  three- 
fourths  of  an  inch  long,  and  one  fourth  of  an  inch 
wide,  in  a  direction  parallel  with  the  radii  of  the 
wheel,  and  extending  to  an  equal  distance  from  the 

centre. 

To  work  this  instrument,  place  the  figured  side 
of  the  wheel  before  a  looking  glass,  and  cause  it  to 
revolve  upon  its  centre  ;  then  look  through  the  slits 
or  apertures,  and  you  may  observe,  in  the  glass, 
the  figures  bowing  continually,  and  with  a  rapidity 
proportioned  to  the  rate  at  which  the  wheel  turns  ; 
the  illusion  depends  on  the  circumstance,  that  the 
wheel  between  each  aperture  is  covered,  while  the 
figure  goes  further  ;  that  the  deception  may  be  com- 
plete, it  is  necessary  that  every  part  of  the  figures 
not  bowing  should  be  at  an  equal  dLstance  from  the 
centre  of  the  wheel  and  from  the  slits  ;  also  that 
the  figures  possess  equal  thickness  and  color. 

ANSWERS    TO    dUERIES. 

25 How  are  fossil  woods  cut  and  ground,  so  as  to  be  fit 

microscopic  objects?  Answered  in  No.  7,  Page  56. 

06 Where  can  fossil  animalcules  be  purchased  ?  Of  Mr. 

Saniuels,  Fleet  Street,    of  Mr.  Stutchbury,  Theobald's  Road, 
and  of  most  opticians.  ,,,,,,  . 

2r_Why  does  rotten  wood  shine  in  the  dark  ?  borne  have 
supposed  that  a  peculiar  kind  of  fermentation  takes  place  in 
certain  kinds  of  wood,  decaying  fruit,  {,:c..  which  gives  rise 
to  phosphuretted  hydrogen.  Others  think  that  the  putrescence 
of  these  bodies  gives  life  to  minute  luminous  insects. — Eo. 

33  (t  34— Whence  arises  the  singnig  of  a  tea-kettle?— And 
what  occasions  the  rumbling  noise  when  hot  iron  is  plunged 
into  cold  water,  or  steam  let  into  a  cold  vessel?  In  the  tnst 
case,  when  a  piece  of  hot  metal  is  plunged  into  water,  the 
surface  of  water  in  coutact  with  it  is  ijistantly  converted  into 
steam,  and  by  its  suddeu  expansion  into  a  much  greater 
volume,  like  gunpowder  when  ignited,  causes  a  violent 
vibration,  which  is  greater  as  the  metal  is  hottei.  In  the 
case  where  steam  is  let  into  a  cold  ves.sel,  the  phenomenon 
is  reversed  for  on  the  entrance  of  the  steam  part  of  the  air 
is  driven  out  to  make  way  for  it,  but  the  next  instant  the 
steam  being  rapidly  condensed,  a  vacuum  is  produced,  which 
Oie  air  rushing  in  to  fill  up  produces  the  noise  referred  to. 
The  singing  of  a  tea-kettle  has  a  very  .similar  origin  The 
water  as  it'beconies  hot  rarities  the  air  above  it,  which  lu  its 
escape  passiniv  through  the  small  cavity  around  the  lid, 
produces  the  noise  rclerred  to.— A  COHUKbPONDKNT. 

38_What  is  the  cause  of  magnetism  ?  To  inquire  into  the 
cause  of  the  great  forces  of  nature,  such  as  these  and  many 
others  must  lead  to  imperfect  conclusions,  as  we  know  them 
only  bv  Uieir  elTects.  Thus  the  cause  of  gravitation  is  hidden 
from  us,  though  its  effects  are  well  known.  Thus  it  is  with 
the  attraction  of  cohesion.  Magnetism  is  supposed  to  be 
caused  by  the  electric  fluid,  which  passing  in  one  direction 
occasions  magni-tic  currents  in  another,  but  whether  this  fluid 
causes  another  fluid  to  be  formed,  or  merely  become  percep- 
tible to  us,  is  unknown.^G.  FRANCIS. 

39 Why  is  the  rainbow  a  ring,  and  not  a  circular  disc? 

The  rea.soni8,  that  the  rays  of  hght  passing  through  the  drops 
*''©f  water  only  reach  the  eye  of  the  observer,  within  a  certain 
angle :  that  is,  there  is  a  limit  on  either  side  of  the  bow, 
beyond  which  the  observer  docs  not  see  the  dillerent  rays 
refracted.  ... 

44 What  is  the  best  mode  of  killing  insects  Intended  lot 

specimens?  Pierce  the  thorax  with  a  pin,  and  put  the  insect 
thus  fastened  to  a  cork,  in  a  wine  glass,  with  a  burning 
sulphur  match,  or  else  put  upon  it  a  drop  of  prussic  acid. 

45— Docs  alcohol  exist  in  any  living  vegetable  ?  No.  Al- 
cohol is  not  the  product  of  vitality  :  it  can  only  be  generated 
by  fermenting  those  vegetableD  whicU  contuia  sacchariiio 
matter.— W.  BASTICK. 


46  and  48 — See  answer  to  Query  38.  ..... 

49_What  Is  the  reason  that  the  gold  leaf,  through  which  the 
electrical  shock  is  passed,  becomes  embedded  in  the  glass 
between  which  it  is  placed  ?  Because  the  surface  of  the  glass 
and  the  gold  loaf  are,  by  the  shock,  partially  melted  at  the 
same  moment,  and  theretjre  they  cohere. 

50 By  photogenic  drawing  can  any  of  the  primitive  colors 

be  produced?  Not  any,  except  the  violet.  The  only  colors 
produced  are  various  shades  of  violet,  brown,  and  black. 

51 What  is  the  composition  of  the  mannoretum  cement, 

as  used  by  dentists  ?    Mastic  varni.sh  and  plaster  of  Paris. 

52— Where  are  the  clouds  when  the  air  is  clear  ?  Clouds 
are  masses  of  vapor,  more  or  less  dense  according  to  circum- 
stances, floating  near  the  surface  ready  to  fail,  in  rain,  snow. 
&.C.,  as  soon  as  the  air  by  any  cause  renders  them  a  little 
more  dense,  or  else  rising  higher  whenever  a  change  of  tem- 
perature renders  them  more  buoyant,  until  they  ex'st  not  in 
the  state  of  condensed  masses,  but  of  vapor  diffused  all 
around.— G.  FRANCIS. 

53 Why  does  the  wind  come  in  gusU  ?  When  any  portion 

of  the  atmosphere  is  heated,  conse.iuently  rendered  light,  it 
becomes  displaced  by  that  part  which  is  more  dense,  and 
vice  versa,  various  modifications  of  these  causes,  produce 
the  different  kinds  of  wind,  which,  when  attended  with  a 
rapid  action  of  short  duration,  are  denonanated  gusts  of 
wind.— W.  BASTICK.  . 

54_Can  fishes  be  said  to  breathe  ?  ^  es.  They  respire  by 
means  of  branchiie,  which  are  internal  in  the  adult,  and  are 
often  preceded  by  external  branchia-  in  the  young.  The 
lungs  are  always  rudimentary,  sometimes  in  the  form  of  a 
short,  single  air  bag,  sometimes  divided  or  ramified,  and 
generally  communicating  by  an  air  duct  with  the  intestine, 
stomach,  and  esophagus,  but  seldom  aiding  in  respiration. 
The  quantity  of  air  consumed  by  fishes  is  very  small,  which 
enables  ihera  to  remain  under  water  a  considerable  time 
without  respiring. — W.  BASTICK. 

61— How  can  silver  be  gilt  without  the  use  of  mercury? 
and  is  it  practicable  to  gild  silver  previous  to  its  being  bur- 
nished ? 

62 — How  is  Indian  rubber  to  bo  artificially  moulded  into 
shoes,  &c.  ? 

63 Can  gluten  be,   by  any  process,  made  to   answer  the 

same  purpose  as  Indian  rubber? 

64- What  is  the  mode  of  preparing  the  Fecula,  advertised 
as  Tons  les  mois,  or  Canna  Root  ?  Chemical  analysis  can 
scarcely  prove  the  plant  from  which  any  kind  of  fecula  is 
derived.  The  grains  of  the  fecula  of  the"  potatoe,  and  also 
those  of  the  Cauna  plant  are  comparatively  large,  and  va- 
rious in  shape.  If.  therefore,  Tous  les  mois  be  not  in  reality 
potatoe  starch,  as  the  querist  supposes,  this  latter  may  cer- 
Uiinly  be  substituted  for  it  without  detriment. — Eu. 

65 — How  are  medallion  wafers  to  be  made? 

n. Magnetism  Is  a  force  of  tbc  earth,  and  not  of  the  at- 
mosphere. His  question,  therefore,  must  be  answered  in 
the  negative.     Our  last  uumberanswered  his  other  queries. 

F.  K.  G. — Answered  in  the  paper  on  Photogenic  Drawing  in 
No  VIII. 

J.  G. — The  Water  Ram  as  early  as  possible,  We  cannot 
think  that  the  price  of  commodities  comes  within  our  pro- 
vince to  suiijily,  particularly  as  such  must  vary  consi- 
derably. His  last  note  we  will  carefully  examine  before 
the  next  numlicr. 

Z.VMlN.-i — (His  new  name  we  cannot  decipher,)  will  see  the 
query  we  have  inserted  for  him.  He  may  add  a  little 
sugar  to  prevent  britlleness. 

{j^  Correspondents  are  particularly  requested  to 
write  only  on  one  side  of  their  paper.  Sevei-al 
communications  have  been  omitted,  or  are  delayed, 
in  conseqtience  of  this  not  having  been  attended 
to;  also,  many  of  the  queries  sent  have  no  relation 
to  science,  and  although  we  are  anxious  to  oblige 
all  our  friends,  we  hope  that  they  will  consider  how 
impossible  it  is  for  us  to  enter  into  the  details  of 
trade,  without  sacrificing  what  our  general  rea- 
ders expect  from  us. 
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THE   AUTOMATON  SHIP  AND  SEA. 


There  have  been  lately  exhibited  in  Lon- 
don, in  various  of  the  clockmakers'  and 
jewellers'  shops,  models  of  ships  put  in  ac- 
tion by  annexed  machincr)-,  and  having  the 
various  rolling  and  pitching  motions  which 
naturallv  occur  with  real  vessels.  It  is 
one  of  the  most  successful  attempts  at 
imitative  motion  ever  accomplished.  It  is 
perfectly  free  from  all  those  staccato  effects 
which  generally  mar  the  finest  productions 
of  clock-work,  and  it  faithfully  exhibits  the 
easy,ever-var\-ing,  and  ever-blendingchanges 
of  position  and  surface,  which  a  steady  stiff 
breeze  will  produce  on  a  flowing  sea,  and  a 
vessel  under  full  sail. 


The  sympathy,  i^  wc  may  so  term  it,  of 
the  ship  with  the  eea  is  admirable ;  when 
she  seems  to  overtake  a  wave,  her  bow  slides 
up  its  side,  and  is  projected  into  the  air  ;  as 
she  rides  on  its  breast,  her  stern  aloO  becomes 
elevated,  and  her  deck  is,  for  an  instant,  ho- 
rizontal ;  and  then,  as  she  leaves  it.  her  bow 
is  depressed,  and  she  sinks  bodily  down  into 
the  succeeding  hollow. 

Though  the  effects  are  so  perfect,  yet  the 
mechanism,  it  will  be  evident,  is  very  simple. 
It  is  concealed  in  the  model  from  the  ob- 
server, by  a  membrane,  which  is  attached 
to  the  hull,  and  thence  extending  to  the  bor- 
ders of  the  machinerv-chest  is  there  fastened. 
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This  membrane  is  veiy  delicate  in  its  texture, 
and  extremely  pliant ;  it  is  not  strained  tight 
hut,  on  the  contrar\%  left  very  full ;  and  its 
surface  is  painted  to  represent  an  agitated 
sea.  In  all  the  elevations  and  depressions  of 
the  vessel,  this  membrane  of  course  accom- 
panies it ;  but  to  the  spectator,  the  motions 
of  the  vessel  seem  to  be  the  effect  and  not 
the  cause  of  the  waves. 

In  the  diagram,  one  of  the  containing  plates  of 
the  machinery  is  removed  to  show  the  connexion  of 
the  parts.  A  spring  contained  in  a  barrel  a  com- 
municates motion  to  the  wheel  b,  by  means  of  the 
pinion  in  the  centre  of  it;  this  works  the  wheel  c, 
which  is  connected  with  and  turns  the  wheel  d.  The 
wheels  c  and  d  having  the  same  number  of  teeth.  The 
force  is  continued  onward  to  the  scapement  wheel  f, 
which  working  into  an  endless  screw  attached  to  a 
fly,  serves  the  purpose  of  equalizing  the  movement, 
preventing  the  machinery  stiddenly  running  down  ; 
it  answers  however  no  object  in  communicating 
cither  of  the  motions  of  the  vesssl  itself.  This  is 
accomplished  by  means  of  levers  attached  to  cranks 
working  from  the  centres  of  the  wheels  c  and  d  ; 
the  other  end  of  those  levers  being  attached  to  the 
side  of  the  vessel,  at  two  points  as  represented  un- 
derneath the  membrane.  Also  to  the  same  part, 
or  still  better  to  the  keel,  is  attached  the  bent  lever 
V,  resting  on  a  fulcrum  i  which  is  continued  beyond 
to  any  convenient  length,  and  has  near  its  end  a 
moveable  wheel  attached. 

Supposing  the  lever  f  to  be  removed,  the  cranks 
and  the  levers  vertical,  and  the  machinery  in  action, 
it  will  be  seen  by  examination,  that  motion  would 
be  communicated  to  the  vessel,  but  that  it  would  be 
simply  vertical,  a  mere  up  and  down  movement, 
and  that  the  deck  would  be  always '  parallel  to  the 
line  in  which  it  lay  at  starting,  if  we  add  the  lever 
F,  centering  it  midway  between  the  points  where 
the  levers  from  the  wheels  are  fastened  to  the  side 
of  the  vessel,  a  very  small  but  scarcely  perceptible 
variation  would  be  produced,  but  if  we  now  place 
its  centre-pin  nearer  to  the  centre-pin  of  one  of  the 
shafts,  than  to  that  of  the  other,  we  shall  have  the 
motions  of  the  two  levers  so  controlled  by  the  lever 
F,  that  they  move  both  ascending  and  descending, 
with  different  and  differing  velocities;  so  that  the 
stem  and  the  stern  of  the  ship  wiU  rarely  remain 
for  two  successive  instants  in  the  same  level  plane. 

The  invention  is  French,  and  patented.  The 
names  of  T.  C.  Cailly  and  Eude,  are  stamped  upon 
the  machinery  case. 


THE    PENDULUM    CLOCK. 

It  is  controverted  by  Galileo  and  Huygens  which  of 
the  two  first  applied  the  pendulum  to  a  clock. 

After  Huygens  had  discovered  that  the  vibration 
made  in  arcs  of  a  cycloid,  however  unequal  they 
might  be  in  extent,  were  all  equal  in  time,  he  soon 
perceived  that  a  pendulum  applied  to  a  clock,  so  as 
to  make  it  describe  arcs  of  a  cycloid,  would  rectify 
the  otherwise  unavoidable  irregularities  of  the 
motion  of  the  clock ;  since,  though  the  several 
causes  of  these  irregularities  should  occasion  the 
pendulum  to  make  greater  or  smaller  vibrations, 


yet,  by  virtue  of  the  cycloid,  it  would  still  make 
them  perfectly  equal  in  jioint  of  time :  and  the 
motion  of  the  clock  governed  by  it  w-ould,  there- 
fore, be  preserved  in  etiual  regularity.  But  the 
difficulty  was  how  to  make  the  pendulum  describe 
arcs  of  a  cycloid ;  for  naturally  the  pendulum, 
being  tied  to  a  fixed  point,  can  only  describe 
circidar  arcs  about  it. 

Here  Mr.  Huygens  contrived  to  fix  the  iron  rod 
or  wire,  which  bears  the  ball  or  weight  at  the  top, 
to  a  silken  thread,  placed  between  two  cycloidal 
cheeks,  or  two  little  arcs  of  a  cycloid,  made  of  metal. 

Hence  the  motion  of  vibration,  applying  suc- 
csssively  from  one  of  those  arcs  to  the  other,  the 
thread,  which  is  extremely  flexible,  easily  assumes 
the  figures  of  them,  and  by  that  means  causes  the 
ball  or  weight  at  the  bottom  to  describe  a  just 
cycloidal  arc. 

This  is,  doubtless,  one  of  the  most  ingenious  and 
useful  inventions  many  ages  have  produced,  by 
means  of  which  it  has  been  asserted,  that  there 
have  been  clocks  which  would  not  vary  a  single 
second  in  several  days  ;  and  the  same  invention, 
also,  gave  rise  to  the  whole  doctrine  of  involute, 
and  evolute  curves,  with  the  raidus  and  degree  of 
curvature,  &c. 

It  is  true  the  pendulum  is  still  liable  to  its  irregu- 
larities, how  minute  soever  they  may  be.  The 
silken  thread  by  which  it  is  suspended  shortens 
in  moist  weather,  and  lengthens  in  dry,  by  which 
means  the  length  of  the  whole  pendulum,  and 
consequently  the  times  of  the  vibrations,  are 
somewhat  varied. 

To  obviate  this  inconvenience,  M.  de  la  Hire, 
instead  of  a  silken  thread,  used  a  fine  spring, 
which  was  not  indeed  subject  to  shorten  and  lengthen 
from  those  causes  ;  yet  he  found  it  grew  stifier  in 
cold  weather,  and  then  made  its  vibrations  faster 
than  in  warm,  to  which  also  we  may  add  its  expan- 
sion and  contraction  by  heat  and  cold.  He,  there- 
fore, had  recourse  to  a  stiff  wire  or  rod,  from  one 
end  to  the  other.  Indeed  by  this  substitute  he 
renounced  the  advantages  of  the  cycloid  ;  but  he 
found,  as  he  says,  by  experience,  the  vibrations  in 
circular  arcs  are  performed  in  times  as  equal,  pro- 
vided they  are  not  of  too  great  extent,  as  those  in 
cycloids  ;  but  the  experiments  of  Sir  Jonas  Moore, 
and  others,  have  demonstrated  the  contrary. 

The  ordinary  causes  of  the  irregularities  of  pen- 
dulums. Dr.  Derham  ascribes  to  the  alterations  in 
the  gravity  and  temperature  of  the  air,  which  in- 
crease and  diminish  the  weight  of  the  ball,  and  by 
those  means  make  the  vibration  greater  and  less  ; 
an  accession  of  weight  in  the  ball  being  found  by 
experiment  to  accelerate  the  motion  of  the  pendu- 
lum, for  a  weight  of  six  pounds  added  to  the  ball. 
Dr.  Derham  found,  made  his  clock  gain  three 
seconds  every  day. 

A  general  remedy  against  the  inconveniences  of 
pendulums  is  to  make  them  long,  the  ball  heavy, 
and  to  vibrate  but  in  small  arcs.  These  are  the 
usual  means  employed  in  England ;  the  cycloidal 
cheeks  being  generally  neglected. 

Pendulum  ol(x;ks,  resting  against  the  same  rail, 
have  been  found  to  influeuce  each  other's  motion. 

R.  J.  T.  B. 
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ANIMAL    HEAT. 

Thk  natural  temperature  of  man  is  eo  con- 
stant and  equable,  that  a  thermometer  bulb 
being  placed  under  the  tongue  the  mercury 
will  be  found  to  stand  at  nearly  tlie  same 
degree  (96")  in  the  hottest  climate,  as  at 
the  poles.     This  heat  is  veiy  little  depen- 
dent upon  external  circumstances,  and  the 
investigation    of   its    origin  is  worthy   the 
attention  of  the  scientific.       For  the  first 
consistent  theory  of  the  production  of  ani- 
mal heat  we  are'  indebted  to  Dr.  Crawford. 
He    considered   that    arterial    blood    has  a 
greater  capacity  for  heat  than  venous  blood, 
and  common  air  than  carbonic  acid  gas.  To 
make  his  theory  intelligible,   I  should  pre- 
mise that  the  circulation  of    the  blood  is 
performed  in  the  following  manner  : — the 
blood  is  propelled  from  the  heart  into  the 
arteries — it   is   distributed   throughout  the 
body,  and  returns  again  to  the  heart  through 
the   veins ;    in    respiration    a    remarkable 
change  takes  place  through  the  medium  of 
the  air  in  the  lungs;  the  black  venous  blood 
being  exposed  to  the  air  is  converted  into 
florid  arterial  blood ;  a  certain  proportion  of 
oxygen  is  withdrawn  from  the  air,   and  a 
corresponding  volume  of  carbonic  acid  gas 
eliminated ;  such  is  the  process  of  the  cir- 
culation and  sanguification  of  the  blood,  and 
on    this    was    Crawford's    theory   founded. 
Wlien  the  carbon  of  the  venous  blood  unites 
•with  the  inspired  oxygen,  and  forms  car- 
bonic acid,   the  less  capacity  of  this   than 
common  ■  air    for    caloric,    must   cause  an 
increase   of    tempei-ature ;    but   the  blood, 
having  changed  from  venous  to  arterial,  has 
acquired  a  greater  capacity  than  before,  and 
absorbs  the  heat  given  out  by  the  carbonic 
acid.     The  blood,  of  course,  does  not  be- 
come warmer  ;   because  the  amount  of  heat 
is  no  more  than  enough  to  render  its  tem- 
perature equal  to  what  it  was  before.     The 
body  in  this  way  acquires  q  fund  of  caloric, 
and  yet  the  lungs,  the  laboratory  in  which 
it  is  acquired,  do  not  experience  any  eleva- 
tion of  temperature. 

Another  and  very  different  hypothesis 
has  been  advanced  by  tliat  illustrious  phy- 
siologist. Sir  Benjamin  Brodie.  He  refers 
the  generation  of  animal  heat  solely  to  the 
nervous  system.  He  divided  the  spinal 
marrow  of  many  of  the  inferior  animals, 
and  at  the  same  time  kept  up  respiration  by 
artificial  means;  but  though  the  sangui- 
fication of  the  >blood  was  effected,  though 
carbonic  acid  was  duly  eliminated,  the  tem- 
perature of  tlic  animals  rapidly  fell.     He, 


therefore,  concludes  that  animal  heat  depends 
much  more  upon  the  influence  of  the  nerves 
than  any  chemical  changes  occurring  hi 
respiration. 

Such  are  the  most  plausible  theories  yet 
advanced  to  account  for  the  subject  under 
our  notice  ;  let  me  now  examine  their  com- 
parative merits.  The  hypothesis  of  Crawford 
is  untenable  in  its   fuU  extent,   for   recent 
investis:ations  have  shown  that  there  is  no 
difference,    in    capacity    for   heat,    between 
venous  and  arterial  lilood  ;  consequently  the 
corner-stone  of  this  theory  is  shaken.  Again, 
the  experiments  of  Brodie  are  not  beyond 
cavil,    for    other   physiologists    assert,  that 
animal  heat  may  be  maintained  for    some 
time  by  the  aid  of  artificial  respiration,  even 
when  all  connection  has  ceased  between  the 
brain  and  lungs.     Such  is  the  position  in 
which  the  matter  at  present  rests  ;    there  is 
a  vital  and  a  chemical  hypothesis.     I  am 
inclined   to   think  that  a    modification    of 
Crawford's  views  may  be  adopted  with  much 
plausibility  ;  it  is  going  too  far  to  say,  that 
the  arterialization  of  the  blood  has  nothing 
to    do  with  the  maintenance  of  the  vital 
temperature — one   of    the   great   functions 
performed  by  respiration  is  the  evolution  of 
much  carbonic  acid  fi-om  the  system ;  now 
we  know,  that  the  disengagement  of  carbonic 
acid  is  often,    or  I  may  say  always,    accom- 
panied by  evolution  of  caloric — such  as  in 
combustion  and  fermentation,  and  to  say  the 
least  of  it  there  is  a  remarkable  parallelism 
between  combustion  and  respiration.  Warm- 
blooded animals  are  observed  to  consume 
the  most  oxygen,  and  in  proportion  as  their 
respiration   is   perfect,    are  they   found   to 
possess  the  most  animal  heat,    thus  reptiles 
and  fishes  are  very  little  warmer  than  the 
elements  they  inhabit. 

W.    PRESTON. 

[Our  correspondent  is,  perhaps,  not  aware  of  the 
recently-promulgated  theory  of  Dr.  J.  M.  Winn, 
(see  Philosophical  Magazine,  March,  1839,)  who 
has  gone  far  to  prove  that  the  incessant  contractions 
and  dilatations  of  the  arteries  during  life  must 
prove  an  efficient  source  of  animal  heat.  The  Dr. 
was  lead  to  this  inference,  by  having  observed  that 
caoutchouc  has  the  property  of  evolving  heat  when 
suildeuly  stretched.  To  prove  the  accuracy  of  his 
supposition,  that  other  bodies  might  be  endowed 
with  a  similar  property,  he  took  the  aorta  of  a 
bullock,  and  was  gratified  in  being  enabled  to  verify 
his  previous  conjecture.  Tlie  experiment  he  de- 
scribes as  follows : — "  Having  cut  oil"  a  circular 
portion  of  the  descending  arch  of  the  aorta,  about 
an  inch  in  length.  I  laid  it  ojiin,  mid  vnrcfully 
dissccteil  out  tlic  elastic  coat,  and  taking  hold  of  it 
by  each  extremity  I  pulled  it  to  and  fro  with  a 
continuous  jerking  motion,    (in  imitation  of  the 
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systole  and  diastole  of  the  artei-y,)  for  the  space  of 
about  a  minute.  When,  placing  it  upon  the  bulb  of 
a  thermometer,  I  had  the  satisfaction  to  find,  that 
after  it  had  remained  two  minutes,  the  mercury  has 
risen  as  many  degrees.  On  removing  the  ther- 
mometer, the  heat  immediately  began  to  diminish." 
The  Dr.  took  every  precaution  to  prevent  the  heat 
arising  from  his  hands,  breath,  &c.,  and  concludes 
that  the  whole  of  the  heat  developed  in  the  animal 
economy  can,  by  this  theory,  be  satisfactorily  ex- 
plained, and  also  that  the  variations  of  animal  tempe- 
rature, arising  from  topical  inflammations,  exercise, 
the  chemical  functions  of  the  viscera,  febrile  dis- 
orders, and  decrease  of  animal  heat  in  old  age,  can 
be  more  readily  accounted  for  by  this  mechanical 
theory,  than  by  either  that  of  Dr.  Crawford,  or 
Sir  B.  Brodie.— Ed.] 


NATURE    OF    PETEIFACTION. 

In  many  instances  we  find  a  mere  substitution  of 
mineral  matter  for  the  original  animal  or  vegetable 
substance.  Such  are  those  casts  of  sandstone, 
indurated  clay,  and  other  consolidated  materials, 
which  bear  the  forms  and  impressions  of  organic 
bodies,  but  possess  neither  the  internal  structure, 
nor  any  vestige  of  the  constituent  substances  of  the 
original.  Casts  and  impressions  of  shells,  of  the 
stems  and  leaves  of  plants,  and  of  fish-scales  ;  the 
flints,  which  derive  their  form  from  echinites,  &c., 
are  familiar  examples  of  this  process. 

In  genuine  petrifactions  a  transmutation  of  the 
parts  of  an  organized  body  into  mineral  matter 
takes  place.  Patrin,  Brongniart,  and  other  philo- 
sophers, suppose  that  petrifaction  has  frequently 
been  effected  suddenly,  by  the  combination  of 
gaseous  fluids  with  the  constituent  principles  of 
organic  structure.  It  appears,  indeed,  certain, 
that  the  conversion  into  silex  both  of  animal  and 
vegetable  substances,  must,  in  the  majority  of  in- 
stances have  been  almost  instantaneous,  for  the 
most  delicate  parts,  those  which  would  undergo 
decomposition  with  great  rapidity,  are  often  pre- 
served ;  such,  for  instance,  as  the  capsule  of  the 
eye,  the  membranes  of  the  stomach,  the  soft  bodies 
of  mollusca  ;  and  in  plants,  the  cellular  and  vas- 
cular tissue,  and  even  the  pollen.  The  fact  of  the 
silicification  of  trees  in  loose  sand,  and  of  the 
bodies  of  mollusca  in  their  shells,  as  in  the  fossil 
oysters  from  Brighton,  while  neither  the  sand  in 
the  one  instance,  nor  the  shells  in  the  other,  are 
impregnated  with  silex,  cannot  be  explained  by  the 
infiltration  of  a  silicious  fluid  into  cavities  left  by 
the  decomposition  and  removal  of  tlie  animal  sub- 
stance. A  combination  of  gaseous  fluids,  with  the 
constituent  principles  of  the  animal  or  vegetable, 
changing  the  latter  into  stone,  without  modifying 
the  arrangement  of  their  molecules,  so  as  to  alter 
forms,  seems  the  only  mode  by  which  such  a  trans- 
mutation can  have  been  effected.  The  production 
of  congelation,  by  a  siui))lc  abstraction  of  caloric, 
is  akin  to  this  change  ;  but  petrifaction  is  induced 
by  the  introduction  of  unotlier  principle.  As  to 
density,  tlie  most  subtle  gaseous  fluids  may  accjuire 
the  greatest  solidity  ;  as,  for  example,  in  the  union 
of  oxygen  with  metallic  substances.  Oxygen  is 
supposed  by  Patrin  to  be  a  chief  agent  in  the  phe- 
nomenon of  petrifaction,  by  its  combination  with 
the  phosphoric  principle,  which  is  })resent  in  or- 
ganized bodies. 


Artificial  Petrifactimis. — Last  year  M.  Goppert 
published  the  result  of  an  interesting  investigation 
of  the  condition  of  fossil  plants,  and  the  process  of 
petrifaction.     Mr.   Parkinson  had  remarked,  that 
the  leaf  in  ironstone  nodules  might  sometimes  be 
separated  in  the  form  of  a  carbonaceous  film  ;    and 
M.  Goppert  having  lately  found  similar  examples, 
was  induced   to  undertake  a  set    of   experiments. 
He  placed  fern  leaves  in  clay,  dried  them  in  the 
shade,    exposed  them  to  a  red  heat,    and  obtained 
striking  resemblances  to  fossil  plants.     According 
to  the  degree  of  heat,  the  plant  was  found  either 
brown,  shining  black,  or  entirely  lost,  the  impression 
only  remaining ;    but  in  the  latter  case  the  sur- 
rounding clay  was  stained  black,   thus   indicating 
that  the  color  of  the  coal  shales  is  from  the  carbon 
derived  from  the  plants  they  include.    Plants  soaked 
in  a  solution  of  sulphate  of  iron,  were  dried  and 
heated  till  every  trace  of  organic  matter  had  dis- 
appeai'ed,  and  the  oxide  was  found  to  present  the 
form   of  the  plant.      In  a  slice  of  pine-tree  the 
punctured  vessels  peculiar  to  this  family  of  vege- 
tables were  perceptible.     These  results  by  heat  are 
probably  produced  naturally,  by  the  action  of  mois- 
ture under  great  pressure,  and  the  influence  of  a 
high  temperature. 

FossUizatton  of  Wood. — Sometimes  the  most 
minute  structure  is  preserved,  as  in  the  vessels  of 
palms  and  coniferiE,  which  are  as  distinct  in  the 
fossil  as  in  the  recent  trees.  From  this  state  of 
perfection,  we  have  every  degree  of  change,  to  the 
last  stage  of  decay  :  the  condition  of  the  wood, 
therefore,  had  no  influence  on  the  process.  The 
hardest  wood,  and  the  most  tender  and  succelent, 
as  for  instance,  the  young  leaves  of  the  palm,  are 
alike  silicified.  In  Fome  instances,  the  cellular 
tissue  has  been  petrified,  and  the  vessels  have  dis- 
appeared ;  here  silification  must  have  taken  place 
soon  after  the  wood  was  exposed  to  the  action  of 
moisture,  because  the  cellular  structure  would  soon 
decay ;  the  process  was  then  suspended,  and  the 
vessels  decomposed.  In  other  examples,  the  vessels 
alone  remain ;  a  proof  that  petrifaction  did  not 
commence  till  the  cellular  tissue  was  destroyed. 
The  specimens  where  both  cells  and  vessels  are 
silicified,  show  that  the  process  began  at  an  early 
period,  and  continued  till  the  whole  vegetable  sti-uc- 
ture  was  transmuted  into  stone.  Dr.  Turner,  in 
some  admirable  comments  on  the  subject  of  petri- 
faction, remarks,  that  whenever  the  decomposition 
of  an  organic  body  has  begun,  the  elements  into 
which  it  is  resolved  are  in  a  condition  peculiarly 
favourable  to  their  entering  into  new  combinations  ; 
and  that  if  water,  charged  with  animal  matter,  come 
in  contact  with  bodies  in  this  state,  a  mutual  action 
takes  place,  new  combinations  result,  and  solid 
particles  are  precipitated,  so  as  to  occupy  the  place 
left  vacant  by  the  decomposed  organic  matter. 

Mr.  Parkinson,  in  corroboration  of  his  opinion 
that  wood  undergoes  bituminization  before  it  be- 
comes petrified,  mentions,  that  a  specimen  of  wood 
from  Walton,  wliich  was  changed  iuto  marble,  end 
took  a  beautiful  polish,  left,  upon  removing  the 
carbonate  of  lime  by  muriatic  acid,  a  mass  of  light, 
inflammable,  bituminous  wood,  which  possessed  a 
volume  almost  equal  to  its  original  state. 

Petrifaction  by  Flint. — The  various  forms  in 
which  silex  is  found,  are  proved  to  have  been  de- 
pendent on  its  state  of  solution  ;  in  quartz  crystals 
it  was  entirely  dissolved,  in  agate  and  chalcedony  it 
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was  in  a  gelatinous  state,  assuming  a  spheroidal, 
or  orbicular  disposition,  according  to  tlie  motion 
given  to  its  molecules.  Its  condition  was  also 
modified  by  the  influence  of  organic  matter.  In 
some  polished  slices  of  flints  iroin  Bognor  the 
transition  from  flint  to  agate,  chalcedonj-,  and 
crystallized  quartz,  is  beautifully  exhibited.  The 
shell  of  an  echinus,  in  the  possession  of  Dr.  Mantell, 
is  transmuted  into  crystallized  carbonate  of  lime, 
and  the  lower  part  of  the  cavity  occupied  by  flint, 
the  upper  surface  of  the  latter  being  covered  by 
crystals  of  calcareous  spar.  The  curious  fact  that 
the  shells  of  the  echinites  in  the  chalk  are  almost 
invariably  filled  with  flmt,  while  the  crnstaceous 
covering  is  converted  into  calcareous  spar,  is.  per- 
haps, attributable  to  the  animal  matter  of  the 
echinus  having  undergone  silification  ;  for  the  most 
organized  parts  are  those  which  appear  to  have 
been  most  susceptible  of  silicious  petrifaction.  In 
another  specimen,  in  Dr.  Mantell's  museum,  the 
body  of  an  oyster  is  turne<l  into  flint,  while  the 
shell  is,  as  usual,  carbonate  of  lime.  The  shells  of 
mollusca,  the  crustaceous  skeletons  of  echini,  and 
the  bones  of  the  belemno-sepise,  appear  to  have 
possessed  too  httle  animal  matter,  and  to  have  been 
too  much  protected  by  calcareous  earth,  to  have 
become  silicified  ;  they  are  changed  into  spar  by 
water  charged  with  carbonic  acid  gas,  having  insen- 
sibly efiected  the  crystallization  of  their  molecules. 


MACHINE    TO     COVER     WIRE     WITH    SEALING 
WAX. 

Construct  a  vessel  in  the  shape  of  a  segment  of 
a  cylinder  ;  let  the  distance,  a  b,  (see  fig.),  be  about 


fourteen  inches,  and  the  versed  sine,  or  depth,  about 
inches,  the  breadth  two  inches.  At  a  i&  fixed  a 
small  deep  grooved  puUey,  and  at  c  is  another 
about  one  and  a  half  inch  in  diameter,  also  deeply 
grooved  :  at  d  is  soldered  a  stout  wire,  bent  as  in 
the  figure,  e  is  a  small  cylinder  of  brass,  with  a 
hole  through  it  in  the  drrection  of  its  axis,  a  little 
larger  than  the  size  of  the  wire  intended  to  be 
covered ;  the  diameter  of  the  aperture  may  vary 
according  as  we  may  wish  to  give  a  thick  or  a  thin 
covering  to  the  wire.  Several  cylinders  ought  to 
be  made  of  difl"erent  bores,  to  accommodate  wire  of 
different  sizes.  The  cylinders  have  small  steel 
centres,  as  represented  at  f,  which  fit  severally 
into  a  steel  fork  or  spring.  The  bottom  part 
of  the  steel  spiing  fits  into  a  tube  at  the  end  of  a, 
where  is  a  channel  to  convey  back  into  the  vessel 
the  redundant  resin.  The  cylinder  e,  therefore, 
having  motion  in  every  direction,  can  accommodate 
itself  to  the  wire.  It  will,  however,  always  be 
best  to  draw  the  wire  from  the  wax  in  a  line  in 
which  c  and  D  coincide.     Every  thing  being  now 


arranged,  the  wire  to  be  oovercd  is  passed  over  tlu; 
pulley  at  a,  under  c,  over  n,  and  through  the  brass 
cylinder  at  u.  The  brass  cylinder  must  be  heated 
by  means  of  a  lamp,  in  order  to  prevent  it  soUdify- 
ing  the  wax.  The  vessel  is  now  to  be  partially 
filled  with  melted  sealing  wax  or  resin,  and  the  wire 
must  be  drawn  through  at  a  pretty  quick,  though 
regular  speed.  The  wax  may  be  kept  melted  by  a 
lamp  placed  underneath  the  vessel.  If  the  wax  get 
sohd  at  K  it  must  be  melted  by  means  of  the  lamp. 

With  an  apparatus  like  this,  2500  feet  of  thin 
wire  have  been  covered  in  half  an  hour. 

The  resin  is  made  by  mixing  equal  parts  of  shell 
lac  and  Venice  turpentine,  taking  care  to  melt  the 
turpentine,  before  putting  in  the  sliell  lac,  wliich 
must  be  done  gradually.  If  the  wax  should  be 
found  too  brittle,  it  may  be  brought  to  a  proper 
consistence  by  adding  a  little  spirits  of  turjienline. 
A  few  trials  will  enable  a  jierson  to  judge  of  the 
right  consistence  of  the  wax. 


ON  PRINTING  BY  ELECTRICITV. 

The  proJuction  of  drawing  by  electricity  is 
a  subject  which  seems  to  have  engaged 
more  attention  abroad  than  in  this  country. 
In  Russia  they  have  long  been  in  the  practice 
of  engraving  what  are  called  Russian  snuff- 
boxes, which  are  formed  of  a  kind  of  imita- 
tion platinum,  and  have  drawings  made  upon 
them  by  an  apphcation  to  their  conducting 
powers.  Recently,  Professor  Jacobi,  of  St. 
Petersburgh,  has  been  encouraged  by  the 
Emperor  in  a  course  of  experiments  on 
copying  copper-plates  by  galvanism.  lie 
uses  a  new  compound  metal,  and  transmits 
all  the  lines  of  the  engraving  with  perfect 
accuracy. 

The  sympathy  and  antipathy  of  electricity 
to  particular  colors  seem,  however,  to  point 
out  a  means  of  more  easily  effecting  the 
process  of  copying.  It  has  long  been 
known  that  electricity  is  repelled  by  a  black 
surface,  and  attracted  by  white  ;  and  some 
interesting  illustrations  of  the  effects  of  a 
thunder-storm  upon  cattle  are  related  in  the 
"  Philosophical  Transactions."  This  effect 
has  been  further  confirmed  by  an  able  article 
on  the  operation  of  lightning  on  the  nnists 
of  men-of-war,  read  before  the  Electrical 
Society  at  one  of  their  late  meetings. 

This  property  of  color  might  be  so  ap- 
plied as,  by  electrical  power,  to  produce 
engraved  plates  from  prints,  impressions  of 
prints  from  plates  or  even  from  other  injnXi^, 
and  an  operation  introduced  which  might, 
in  some  cases,  compete  with  photography, 
and  in  others  supersede  the  printing-press. — 
Railway  Magazine. 
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REVIEW. 

A  Treatise  on  Wood  Engraving;  Historical 
and  Practical.  With  vpimrds  of  300 
Illustrations,  engraved  on  Wood,  by  John 
Jackson.     C.  Knight  and  Co. 

At   length  this  splendid  book,  of  which  the 
public  have  heard  so  much  is  before  them.     We 
have  been  especially  solicitous  to  procure   a 
copy,  that  we  might  examine  it  and  give  to  our 
readers  an  unbiased  opinion  of  its  merits.     The 
work  is  one  printed  of  a  noble  size,  excellent 
paper,  and  the  best  of  type ;  and  in  a  strong, 
handsome  binding — thus  much  of  its  getting 
VP.     The  contents  of  it  require  a  longer  notice, 
too  long  indeed  to  form  but  a  single  paper ; 
we  shtdl  therefore  confine  ourselves  at  pi  esent 
to  the  consideration  of  a  single  chapter,  that  on 
the  practical  part  of  the  art,  and  this  we  are  the 
more  anxious  to  choose  and  to  elucidate,  from 
the   recollection  that   there  is  no  other  book 
})ublished  which  even  pretends  to  destribe  the 
practice  of  wood  engraving,  an  ar-t  which  is 
now,  and  perhaps  ever  will  be  for  the  future, 
so  much  encouraged;   an  art  which  all  who 
draw  can  easily  learn — one  which  is  cleanly, 
elegant,  well  paid,  cost  httle  for  tools  and  ma- 
terials— may  be  practiced  in  a  small  apartment; 
is  applicable  to  both  sexes,  and  to  youth ;  and 
for  the  products  of  which  there  is  a  constant 
demand.     How  much  it  is  to  be  regretted,  that 
in  this  country  where  female  employments  are 
so  laborious,  so  little  varied,  and  ill  paid,  that 
a  genteel  art  like  this,  which  may  be  carried  on 
by  ladies  in  privacy  and  in  the  bosom  of  their 
famihes  and  friends  should  have  been  so  long 
unknown  :  it  need  be  so  no  longer.     Mr.  Jack- 
son's book  contains  every  needful  instruction, 
as  to  the  choice  of  materials,  form  and  applica- 
tion of  tools,  and  progress  of  the  work,  from 
the  simplest  to  the  most  difficult  parts,  with 
examples  throughout  to  render  the  meaning  of 
his  clear  instructions  still  more  clear.     We  have 
no  doubt  that  many  an  excellent  wood-engraver 
of  the  future  age  will  acknowledge  how  much 
he  is   indebted   to   Mr.  Jackson    for   his  first 
instructions.      ITiere  are  hundreds,  however, 
who  cannot  afford  to  purchase  the  book,  yet 
who  are  no  less  anxious  to  learn;  we  will  there- 
fore do  eur  utmost  to  assist  them,  partly  with 
Mr.  Jackson's  book  and  partly  with  such  re- 
marks as  our  own  experience  enables  us. 
.    As  the  explanation  of  the  art  requires  illus- 
trative cuts,  we  must  content  ourselves  now 
with  directions  on  the  choice   and   preparation 
of  the  wood.     Mr.  Jackson  says,  page  637  : — 

"  For  the  purposes  of  engraving  no  other  kind 
of  wood  hitherto  tried  is  equal  to  box.  For  fine 
and  small  cuts  tlie  smallest  logs  are  to  be  preferred, 
as  the  smallest  wood  is  almost  invariably  the  best ; 
American  and  Turkey  box  is  the  largest,  but  all 
large  wood  of  tliis  kind  is  generally  of  inferior  qua- 
lity, and  most  liable  to  split :  it  is  also  frequently 
of  a  red  color,  which  is  a  certain  cliaracteristic  of 
its  softness,  and  consequent  unfitness  for  delicate 


engraving.  From  my  own  experience  English  box 
is  superior  to  all  others ;  for  though  small,  it  is 
generally  so  clear  and  firm  in  the  grain,  that  it  ne- 
ver crumbles  under  the  graver  ;  it  resists  evenly  to 
the  edge  of  the  tool,  and  gives  not  a  particle  beyond 
what  is  actually  cut  out ;  the  large  red  wood  on  the 
contrary,  besides  being  soft,  is  liable  to  crumble  and 
cut  short;  that  is  small  particles  will  sometimes 
break  away  from  the  sides  of  the  line  cut  by  the 
graver,  and  thus  cause  imperfections  in  the  work. 

"  Large  red  wood  containing  u-hite  spots,  or 
streaks,  is  utterly  unfit  for  the  purposes  of  the 
engraver,  for  in  cutting  a  line  across,  adjacent  to 
these  spots  or  streaks,  sometimes  the  entire  piece 
thus  ma'-ked  will  be  removed,  and  the  cut  conse- 
quently spoiled  :  a  clear  yellow  color,  and  as  e(iual 
as  possible  over  tlie  whole  surface,  is  generally  the 
beat  criterion  of  box  wood." 

Mr.  Jackson  goes  on  to  state  many  other 
reasons  why  the  red,  or  foreign,  box  wood,  is 
inapplicable  to  fine  work,  particularly  as  on 
account  of  its  greater  softness  and  porosity,  it 
prints  much  less  perfectly,  and  is  more  Uable 
to  injury  from  the  press,  and  the  liquids  used 
in  cleaning  the  blocks  after  printing. 

"  Box  when  kept  long  in  a  dry  place,  becomes 
unfit  for  the  purpose  of  engraving.  When  the 
wood  does  not  cut  clear,  but  crumbles  as  it  were 
too  dry,  the  defect  may  sometimes  be  remedied  by 
putting  the  block  into  a  deep  earthenware  jug,  or 
pan,  and  placing  such  jug  or  pan  in  a  cool  place 
for  ten  or  twelve  hours ;  when  the  wood  is  too  hard 
and  dry  to  be  softened  in  the  above  manner,  I 
would  recommend  that  the  back  of  the  block  should 
be  placed  in  water  in  a  plate  or  large  dish,  to  the 
depth  of  a  sixteenth  of  an  inch  for  about  an  hour,  if 
allowed  to  remain  longer  there  is  danger  of  the  block 
afterwards  splitting.  Box  when  not  well  seasoned, 
is  extremely  liable  to  warp  and  bend  ;  if  not  for 
immediate  use  it  ought  to  be  placed  on  one  of  its 
edges,  and  not  laid  down  flat.  If  a  block  of  this 
kind  be  permitted  to  lie  in  this  manner  for  a  week 
or  two  it  is  almost  certain  to  turn  up  at  the  edges, 
the  upper  surface  becoming  concave  and  the  lower 
convex.  The  same  thing  will  occur  in  the  process 
of  engraving,  though  to  a  small  extent,  should  the 
engraver's  hand  be  warm  and  moist ;  and  also  when 
working  by  lamp-light  without  a  globe  filled  with 
water  between  the  lamp  and  the  block.  Such  slight 
warping  in  the  course  of  engraving  is,  however, 
easily  remedied  by  laying  the  block  with  its  face, 
that  is,  the  surface  on  which  the  drawing  is  made, 
downward  on  the  desk  or  table  at  all  times  when 
the  engraver  is  not  absolutely  employed  on  the 
subject. 

•'  Many  artists,  who  are  not  accustomed  to  make 
drawings  on  wood,  erroneously  suppose  that  the 
block  requires  some  peculiar  preparation.  Nothing 
more  is  required  than  to  rub  the  previously  planed 
and  smoothed  surface  with  a  little  powdered  Bath 
brick,  slightly  mixed  with  water ;  as  little  water 
as  possible  is,  however,  to  be  used,  as  otherwise  the 
block  will  absorb  too  much,  and  be  afterwards  ex- 
tremely liable  to  spUl ;  when  the  thin  coating  is 
perfectly  dry,  it  is  to  be  removed  by  rubbing  the 
block  with  the  palm  of  the  hand.  No  part  of  the 
light  powder  ought  to  remain,  for  otherwise,  the 
pencil  coming  in  contact  with  it  will  make  a  coarse 
and  comparatively  thick  Une,  which,  besides  being 
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a  blemish  in  the  drawing,  is  very  liable  to  be  nibbed 
off.  The  object  of  using  the  Bath  brick  is  to  ren- 
der the  surface  less  slippeiy,  and  thus  capable  of 
affording  a  better  hold  to  the  point  of  the  black  lead 
pencil. 

"  When  the  principal  parts  of  the  drawing  are 
first  washed  in  upon  the  block  in  Indian  ink   it  is 
of  great  advantage  to  gently  rub  the  surface  of  the 
block,  when  dry,  with  a  little  dry  and  finely-pow- 
dered Bath  brick,  before  the  drawing  is  completed 
with  the  black  lead  pencil.     By  this  means  the  hard 
edges  of  the  Indian  ink  wash  will  be  softened,  the 
different  tints  delicately  blended,   and  the   subse- 
quent touches  of  the  pencil  be  more  distinctly  seen. 
Some  artists,  previous  to  beginning  to  draw  on  the 
block,  are  in  the  hal)it  of  washing  over  the  surface 
with  a  mixture  of  flake  white  and  gum  water,  this 
practice  is  by  no  means  a  good  one.      The  drawing 
indeed  may  appear  very  bright  and  showy  when 
first  made  on  such  a  white  surface,  but  in  the  pro- 
gress of  engraving  a  thin  film  of  the  preparation 
will  occasionally   rise   up  before  *he  graver,    and 
carry  with  it  a   portion  of  the  unengraved  work, 
which  the  engraver  is  left  to  restore,  according  to 
his   ability  and   recollection.      This  white  ground 
also  mkes  with  the  ink  in  taking  a  first  proof,   and 
fiUs  up  the  finer  parts  of  the  cut.      If  a  white  wash 
be  used  without  gum,  the  drawing   is  very  liable  to 
be  partially  effaced  in  the  progress   of   engraving, 
and  the  engraver  left  to  finish  his  work  as  he  can. 

"  The  less  that  is  done  to  change  the  original 
color  of  the  wood,  by  white  or  any  other  prepara- 
tion, so  much  the  better  for  the  engraver  ;  a  piece 
of  clear  box  is  suificiently  light  to  allow  of  the 
most  delicate  lines  being  distinctly  drawn  upon  it." 

Mr.  Jackson  proceeds  to  show,  how  a  block 
which  may  have  received  an  injury,  or  a  part  of 
which  may  require  alteration,  is  to  be  mended 
by  PLUGGING,  that  is,  by  the  insertion  of  a 
round  piece  of  wood,  driven  into  a  hole  pro- 
perly bored  to  receive  it.  This  is  too  tedious 
for  us  to  enter  into,  though  the  operation  is 
extremely  simple ;  we  shaU  proceed  next  week 
in  showinfT  and  explaining  the  various  tools 
employed  ;  at  present,  having  rather  exceeded 
our  usual  limits,  we  must  conclude,  and  will  do 
so  by  an  excellent  receipt  of  Mr.  Jackson's  at 
page  723,  on  transferring  a  print  on  to  the 
wood  to  take  a  fac-simile  from  it. 

"  When  a  duplicate  of  a  modem,  or  a  fac-simile 
of  an  old  wood-cut  is  required,  the  best  mode  of 
obtaining  a  correct  copy  is,  to  transfer  the  original 
if  not  too  large  or  valuable,  to  a  prepared  block  ; 
and  the  mode  of  effecting  this  is  as  follows  ; — The 
back  of  the  impression  to  be  transversed,  is  first 
moistened  with  a  mixture  composed  of  equal  jiarts 
of  concentrated  potash  and  essence  of  lavender ; 
it  is  then  placed  above  a  block  whose  surface  has 
been  slightly  moistened  with  water,  and  rubbed 
with  a  burnisher.  If  the  mixture  be  of  proper 
strength,  the  ink  of  the  old  impression  will  be 
loosened,  and  be  transferred  to  the  wood.  Recent 
impressions  of  a  wood-cut,  before  the  ink  is  set, 
may  be  transferred  to  a  block  without  any  prejiara- 
tion,  merely  by  what  is  technically  termed.  '  rub- 
bing down.'  In  order  to  transfer  impressions  from 
copper-plates,  it  is  necessary  to  use  the  oil  of 
lavender  instead  of  the  essence  ;  if  a  very  old 
impression  apply  the  preparation  to  its  face." 


MISCELLANIES. 

Most pouer/ul  Ekctro-Magiiet. — The  Rev.  N.  J. 
Callan,  Professor  of  Natural  Philosojihy  in  the 
Roman  Catholic  College,  Maynooth,  has  described 
in  Sturgeon's  Annals  of  Electricity,  &c.,  for  July, 
1837,  an  electro-magnet,  which  appears  to  be  by 
far  the  most  powerful  instrument  ever  constructed. 
The  iron  bar  of  which  it  is  composed  weighs  fifteen 
stone,  is  two  and  a  half  inches  in  diameter,  and 
more  than  thirteen  feet  in  length,  it  is  bent  into 
the  form  of  a  horse-shoe,  and  the  distance  between 
the  poles  is  seven  inches.  A  copper  wire  one-sixth 
of  an  inch  in  diameter,  is  coiled  once  round  the 
whole  length  of  the  iron  bar.  This  wire  i.s  divided 
into  seven  parts,  each  about  seventy  feet  long.  A 
thin  copper  wire  about  one-fortieth"  of  an  inch  in 
diameter,  is  soldered  to  one  of  the  thick  wires  at 
about  a  foot  from  one  of  its  extremities.  Tlie  thin 
wire  is  about  ten  thousand  feet  long,  it  is  wound 
round  the  magnet  in  the  same  direction  as  the  thick 
wire,  and  in  one  continuous  coil.  By  connecting 
the  opposite  ends  of  the  seven  thick  wires,  witli 
the  oppose  poles  of  a  powerful  galvanic  battery, 
an  extraordinary  magnetic  power  is  communicated 
to  the  iron  bar ;  and  by  breaking  the  battery  com- 
munication, an  electric  current  of  enormous  in- 
tensity is  excited  in  the  long  thin  wire. 

The  electric  power  of  Professor  Callan's  magnet, 
was  shown  not  only  by  the  brilliant  combustion  of 
charcoal,  but  also  by  the  destruction  of  animal  life. 
As  often  as  the  connection  between  charcoal  points 
attached  to  the  thick  wires  and  the  batteiy  was 
broken,  the  succession  of  sparks  was  so  rapid,  that 
they  formed  a  continued  blaze  of  vivid  light ;  and 
when  by  means  of  an  electro-magnetic  repeater,  a 
rapid  succession  of  the  currents  excited  in  the  long 
coil,  was  passed  through  the  body  of  a  large  fowl, 
instant  death  weis  produced. 

New  Method  of  Working  Caoutchovc. —The  em- 
ployment of  either  spirits  of  turpentine,  the  volatile 
caoutchouc,  balsam  of  copavia,  and  the  oils  ob- 
tained from  gas-works,  as  solvents  of  India  rubber, 
have  the  disadvantage  of  being  expensive,  and  of 
producing  a  varnish  which  dries  with  much  difficulty. 
For  some  time  past  ammonia  has  been  used  with 
advantage.  The  gum  elastic,  cut  up  into  shreds, 
is  covered  with  caustic  ammonia,  and  left  in  this 
state  several  months.  The  ammonia  becomes 
brown,  and  the  gum  assumes  a  brilliant  and  silky 
appearance,  resembling  a  fresh  nerve,  the  caout- 
chouc swells,  but  is  still  elastic  and  resembles  very 
closely  l>eautiful  silky  threads,  when  drawn  out,  but 
it  breaks  more  easily  than  raw  caoutchouc.  In 
treating  this  swelled  caoutcliouc  with  spirits  of 
turpentine,  it  is  easily  converted  by  agitation,  into 
an  emulsion,  and  in  a  short  time  it  swims  on  the 
surface  like  butter  on  milk — after  this  it  acts  like 
varnish.  But  a  much  smaller  quantity  of  spirits  of 
turpentine  is  sufficient  to  dissolve  it  than  when  it 
has  not  been  softened  by  ammonia. — Aiuiales  rft 
Mincn. 

Zinc  Milk-Pails. — Among  the  patents  lately 
taken  out  in  America,  one  is  for  a  process  for 
extracting  cream  from  milk  by  the  use  of  zinc.  It 
is  said  that  if  zinc  be  put  into  the  milk-pail,  or  the 
luilk  be  put  into  a  vessel  made  of  that  substance, 
tlic  same  quantity  of  milk  will  yield  a  greater  por- 
tion of  cream  or  butter. — Jiepertory  of  Inventions. 
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Preparation  of  Phosphuret  of  Lime  — I  employ, 
(says  Dr.  Coxe,)  two  crucibles,  the  lower  of  the 
two  has  a  hole  bored  through  its  bottom,  and  a  test 
tube  of  a  suitable  size,  luted  in  with  clay  ;  the 
phosphorus  is  then  put  in  the  test  tube,  the  top  of 
which  is  loosely  covered  with  a  piece  of  broken 
crucible,  to  prevent  the  small  pieces  of  quick  lime 
from  running  down  into  it.  The  lime  is  then  put 
in,  so  as  to  fill  this  crucible,  and  partly  fill  the 
upper  smaller  one,  which  serves  as  a  cover  to  it, 
and  is  luted  in  with  some  fine  clay  a  little  moistened. 
The  cover  has  also  a  small  hole  at  the  top,  to  afford 
an  outlet  for  the  air,  or  volatilized  phosphorus,  if 
there  should  be  occasion  for  it.  The  whole  is  now 
placed  upon  the  grate  of  the  furnace,  with  a  test 
tube  projecting  through,  and  appearing  below,  and 
a  charcoal  fire  kindled  around  it.  The  phospliorus 
may  be  kept  cool  by  making  the  tube  dip  into  the 
water,  contained  in  a  tin  cup  attached  to  the  end  of 
a  stick.  When  the  crucibles,  and  their  contents, 
are  tlioroughly  red  hot,  a  chafing  dish  is  substituted 
for  the  tin  cup,  and  the  phosphonis  rising  in  vapor 
produced  the  desired  change. — SilUman's  Journal. 

Meteoric  Paper  which  fell  from  the  Slcy  in  the 
year  1686  in  Courland,  composed  of  Conferves  and 
Infusoria.  By  Professor  Ehrenherg,  of  Berlin. — 
On  the  31st  January,  1687,  a  great  mass  of  a  paper- 
like black  substance  fell  with  a  violent  snow-storm 
from  the  atmosphere,  near  the  village  of  Rauden, 
in  Courland ;  it  was  seen  to  fall,  and  after  dinner 
was  found  at  places  where  the  labourers  as  work  had 
seen  nothing  similar  before  dinner.  This  meteoric 
substance,  described  completely  and  figured  in  1688, 
was  recently  again  considered  by  M.  v.  Grotthus, 
after  a  chemical  analysis,  to  be  a  meteoric  mass  ; 
but  M.  v.  Berzelius,  who  also  analysed  it,  could  not 
discover  the  nickel  said  to  be  contained  in  it ;  and 
Von  Grotthus  then  revoked  his  opinion.  I  examined 
this  substance,  some  of  which  is  contained  in  the 
Berlin  Museum,  (also  in  Chladni's  collection,)  mi- 
croscopically. I  found  the  whole  to  consist  evi- 
dently of  a  compactly  matted  mass  of  Conferva 
crispata,  traces  of  a  Nostoc,  and  of  about  twenty- 
nine  well-preserved  species  of  Infusoria,  of  which 
three  only  are  not  mentioned  in  my  large  work  on 
Infusoria,  although  they  have  since  occurred  living 
near  Berlin;  moreover,  of  the  case  of  Daphnia 
Pulex  f  Of  the  twenty-nine  species  of  Infusoria, 
only  eight  have  siliceous  shields,  the  others  are  soft 
or  with  membranous  shields.  Several  of  the  most 
beautiful  exceedingly  rare  Bacillaria;  are  frequent 
in  it.  These  Infusoria  have  now  been  preserved 
152  years.  The  mass  may  have  been  raised  by  a 
storm  from  a  Courland  marsh,  and  merely  carried 
away,  but  may  also  have  come  from  a  far  distant 
district,  as  my  brother,  Carl  Ehrenberg,  has  sent 
from  Mexico  forms  still  existing  near  Berlin.  Seeds, 
leaves  of  trees,  and  other  things  of  the  kind,  scat- 
tered through  the  mass,  were,  on  the  exanaination 
of  larger  portions,  easily  visible.  The  numerous 
native  Infusoria,  and  the  shells  of  the  common 
Daphnia  Pulex  seem  to  speak  thus  much  for  the 
substance,  that  its  original  locality  was  not  the  at- 
mosphere, nor  America,  but  most  probably  either 
East  Prussia  or  Coiuiand. 

Asphaltic  Mastic. — The  asphaltic  mastic  is  ob- 
tained from  Pyrmont,  near  Seyssel,  and  brought 
down  the  Rhone.  It  is  a  comjiound  of  carbonate 
of  lime  and  mineral  pitch.  After  being  roasted  on 
an  iron  plate,  it  falls  to  powder,  or  may  be  readily 


pounded.  By  roasting,  it  loses  about  one-fortieth 
of  its  weight.  It  is  composed  of  nearly  pure  car- 
bonate of  lime,  with  about  nine  or  ten  per  cent,  of 
bitumen.  When  in  a  state  of  powder,  it  is  mixed 
with  about  seven  per  cent,  of  bitumen,  or  mineral 
pitch,  found  near  the  same  spot.  This  bitiimen 
appears  to  give  ductility  to  the  masilc.  The  addition 
of  only  one  per  cent,  of  sulphur  makes  it  exceedingly 
brittle.  The  powdered  asphaltic  is  added  to  the 
bitumen  when  in  a  melting  state  ;  also,  a  quantity 
of  clean  gravel,  to  give  it  a  proper  consistency  for 
pouring  into  moulds.  When  laid  down  for  pavement, 
small  stones  are  sifted  on,  and  this  sifting  is  not 
observed  to  wear  off.  The  mass  is  partially  elastic, 
and  M.  Simens  has  seen  a  case  in  which  a  wall 
having  fallen  away,  the  asphaltic  stretched,  and  did 
not  crack.  It  may  be  considered  as  a  species  of 
mineral  leather.  The  sun  and  rain  do  not  appear 
to  have  any  effect  on  it ;  it  answers  exceedingly  well 
for  the  floors  of  the  abbatoirs  of  the  barracks  in 
France,  and  keeps  the  vermin  down ;  and  is  un- 
injured by  the  kicking  of  horses.  It  may  be  laid 
down  at  from  eight  pence  to  nine  pence  per  square 
foot. — Railway  Magazine. 


QUERIES. 


66 — Is  it  a  fact  that  gardeners  use  soot  to  change  the  color 
of  flowers  ?  If  so,  how  do  tliey  proceed  ?  Soot  is  employed  as 
a  manure,  being  mixed  with  seed  in  sowing.  It  furnishes  to 
tlie  young  roots  a  large  quantity  of  carbon,  in  a  state  easily 
to  he  absorbed.  Its  nauseous  bitter  principle  is  also  valuable 
to  keep  the  seedling  plants  from  slugs  and  insects  ;  but  as  to 
changing  the  color  of  flowers  it  does  not  appear  to  have  any 
such  tendency. — Ed. 

67 — If  a  thread  be  twisted  tightly  round  a  poker  it  will  not 
bum,  though  held  in  the  flame  of  a  candle.     Why  is  this  ? 

68 — What  is  the  construction  of  the  Cosmorama? 

69 — What  is  the  red  varnish  for  electrical  purposes  ?  The 
best  is  made  by  dissolving  red  sealing  wax  in  strong  spirits 
of  wine.  Three  or  four  coats  of  this  varnish  will  give  the 
apparatus  a  beautiful  appearance  :  it  dries  quickly,  and  is 
very  durable. — Kd. 

70 — How  may  tin  plateg  be  variegated  and  colored  ? 

ERRATUM  in  No.  7. 
Seventeenth  line  from  the  bottom,  second  column — for  "  forty- 
four  pints  of  milk  "  read   "  4  '4  pints." 

CORRESPONDENTS. 

J.  G. — The  Erratum  above  will  remove  the  diffirulty.  We  are 
much  obliged  for  his  callnig  our  attention  to  it.  The  quan- 
tity of  muriatic  acid  is  not  mentioned  in  the  original,  nor  is 
it  of  much  consequence,  because  any  excess  would  be 
washed  out  with  the  whey— the  curd  only,  as  it  appears, 
being  subjected  to  after-treatment. 

G.  D.  C. — The  focus  if  a  lens  is  to  be  known  by  lf>oking 
through  it  at  any  ^niall  object;  that  distance  at  which  the 
object  is  Be«n  clearest,  is  the  length  of  focus  of  the  lens. 
Burning  glasses  ore  doubly -convex  lenses.  The  scratches 
upon  thera  are  of  little  or  no  oonsequence,  except  for  fine 
instrumenta. 

Charles  B****n. — All  those  things  can  be  bought  at  any  che- 
mist's cheaper  than  they  can  be  made,  as  the  process  is 
tedious,  disagreeable,  and  dangerous. 

R.  C. — No  acid  can  be  used  for  fruit,  unless  it  be  wanted  as 
a  pickle.      Bottle  fruits  are  preserved  in  spring  water  only. 

Received  GOG— L»"»— SLOPER,  LITTLEFIELD,  &c. 

Several  other  Correspondents  will  see  that,  by  the  selection 
of  our  miscellaneous  articles  of  this  week,  their  queries 
have  been  answered. 
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WOOD  ENGRAVING. 
(Resumed from  Pag^lS.) 
The  wood  being  chosen  and  prepared,  as 
already  described,  and  the  design  ti'ansferred 
or  drawn  upon  its  surface  with  a  hard  fine 
pointed  pencil,  it  is  necessary  previous  to 
engraving  that  it  be  presen'ed  from  injury 
Ijy  being  covered  with  paper,  with  the  ex- 
ception of  that  part  on  which  it  is  intended 
to  begin  ;  upon  this  Mr.  Jackson  makes  the 
following  remarks : — 

"  Soft  paper  ought  not  to  be  used  for  this  pur- 
pose, as  such  is  most  likely  to  partially  efface  the 
drawing  where  the  hand  is  pressed  upon  the  block. 
Moderately  stout  post  paper,  with  a  glazed  surface 
is  the  best ;  though  some  engravers,  in  order  to 
preserve  their  eyes,  which  become  affected  by  white 
paper,  cover  the  block  with  blue  paper,  which  is 
usually  too  soft,  and  thus  expose  the  drawing  to 
injury.  The  dingy,  grey,  and  overdone  appearance 
of  several  modem  wood  cuts  is  doubtless  owing, 
in  a  great  measure,  to  the  block  when  in  course  of 
engraving  having  been  covered  with  soft  paper. 

"  Different  engravers  have  different  methods  of 
fastening  the  paper  to  the  block.  Some  fix  it  with 
gum,  or  with  wafers,  at  the  sides,  but  this  is  not  a 
good  mode,  for  as  often  as  it  is  necessary  to  take  a 
view  of  the  whole  block,  in  order  to  judge  of  the 
progress  of  the  work,  the  paper  must  be  torn  off, 
and  afterwards  be  replaced  by  new  wafers  or  fresli 
gum,  so  that  before  the  cut  is  finished,  the  sides  of 
the  block  are  covered  with  bits  of  paper,  in  the 
manner  of  a  wall  or  shop-front  covered  with  posting 
bills.  The  most  convenient  mode  of  fastening  the 
paper  is  to  wrap  a  piece  of  stiff  and  stout  thread 
three  or  four  times  around  the  edges  of  the  block, 
and  there  fastening  it.  The  paper  cover  will  thus 
form  a  kind  of  moveable  cap,  which  can  be  taken 
off  at  pleasure,  to  view  the  progress  of  the  work, 
and  replaced  without  the  least  trouble." 

Mr.  Jackson  recommends  all  persons  to 
avoid  the  use  of  magnifying  glasses,  or  spec- 
tacles, particularly  those  who  are  young,  and 
gives  the  most  powerful  reasons  for  his  ad- 
vice, reasons  founded  not,  he  says  '*  upon 
any  theoretic  knowledge  of  objects,  but  from 
his  own  practical  experience :  that  to  use 
glasses  to  preserve  the  sight,  is  to  meet  half 
way  the  evil,  which  is  thus  sought  to  be 
averted."  Besides  the  permanent  weakening 
of  the  sight  likely  to  arise  from  the  unne- 
cessary use  of  a  magnifying  glass  while  the 
vision  is  yet  strong,  it  has  other  inconve- 
niences. It  requiring  one  eye  to  be  used 
instead  of  both,  the  head  must  necessarily 
be  held  aside,  and  the  eye  itself  not  unfre- 
quently  thereby  becomes  distorted,  and  when 
it  is  kept  so  for  any  length  of  time  it  be- 
comes extremely  painful.  Let  it  however, 
be  observed,  that  these  remarks  only  apply 
to  the  young  and  clear  sighted,  who  woidd 
adopt  glasses  as  preservatives  to  the  eye, 
rather  than  to  those  who  through  age,  or 


infirmity  of  vision,  need  glasses  under  other 
circumstances.  Defence,  however,  to  the 
eye  is  absolutely  necessary,  from  the  glare 
of  hght  thrown  by  the  lamp  on  the  wooden 
block,  this  is  best  accomplished  bv  a  paper 
or  pasteboard  shade  tied  to  the  forehead, 
and  hanging  over  the  eyes,  as  represented 
in  the  cut  :  a  second  shade  is  occasionallv 
used  for  the  mouth  and  nose,  as  in  cold  and 
'damp  weather  the  drawing  upon  the  block 
is  apt  to  be  obliterated  by  the  breath  settling 
upon  it.  Upon  shading  the  eyes  from  light 
and  the  face  from  heat  Mr.  Jackson  ob- 
serves : — 

"  There  are  various  modes  of  protecting  the 
eyes  when  working  by  lamp-light,  but  I  am  aware 
of  only  one  which  both  protects  the  eyes  from  the 
light,  and  the  face  from  the  heat  of  the  lamp.  This 
consists  in  filling  a  large  transparent  glass  globe 
with  clear  water,  and  placing  it  in  such  a  manner 
between  the  lamp  and  the  workman,  that  the  light, 
after  passing  through  tlie  globe,  may  fall  directly 
on  the  block.  The  height  of  the  lamp  can  be 
regulated  according  to  the  engraver's  convenience. 
By  the  use  of  these  globes  one  lamp  •will  suffice 
for  three  or  four  persons,  and  each  person  have  a 
much  clearer  and  cooler  light  than  if  he  had  a  lamp 
without  #  globe  solely  to  himself. 

Note. — "  The  French  prefer  a  bull's-eye  lens,  of  about 
three  and  a  half  inches  diameter,  flat  on  one  side  and  convex 
on  the  other,  to  a  globe  filled  with  water.  This  buU's-cyeis 
inclosed  in  a  kind  of  frame,  which  can  be  inclined  to  any 
angle,  or  turned  in  any  direction  by  means  of  a  ball  and 
socket  joint," 

Tools. — ^The  next  important  part  of  the 
art  is  the  tools  employed  and  their  peculiar 
apphcation  to  certain  kinds  of  work,  and  it 
is  impossible  to  do  this  in  plainer  terms  than 
in  the  following  quotations  : — 

"  There  are  only  four  kinds  of  cutting  tools 
necessary  for  wood-engraving  :  namely  : — gravers, 
tint  tools,  gouges  or  scrapers,  and  flat  tools  or 
chisels.  Of  each  of  these  four  kinds  there  are 
various  sizes.  The  cut,  (No.  2,)  shows  the  form 
of  a  graver,  that  is  principally  used  for  outlining, 
or  separating  one  figure  from  another.  This  tool 
is  very  fine  at  the  point,  as  the  line  which  it  cuts 
ought  to  be  so  thin  as  not  to  be  distinctly  percep- 
tible when  the  cut  is  printed,  as  the  intention  is 
merely  to  form  a  termination,  or  boundary,  to  a 
series  of  lines  running  in  another  direction  ;  though 
it  is  necessary  that  the  point  should  be  very  fine, 
yet  the  blade  ought  not  to  be  too  thin,  for  then, 
instead  of  cutting  out  a  piece  of  the  wood,  the  tool 
will  merely  make  a  delicate  opening,  which  would 
be  likely  to  close  as  soon  as  the  block  should  be 
exposed  to  the  action  of  the  press.  When  the  out- 
line tool  becomes  too  thin  at  the  point,  the  lower 
part  should  be  rubbed  on  a  hone  in  order  to  reduce 
the  extreme  fineness. 

"  About  eight  o^nine  gravers  of  different  sizes, 
beginning  from  the  outline  tool,  are  generally 
sufficient.  The  blades  difl'er  little  in  shape,  when 
first  made  from  those  used  by  copper-plate  engra- 
vers ;  but  in  order  to  render  them  fit  for  the  purpose 
of   wood-cngraving,    it  is  necessary  to  give  the 
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points  tlicir  peculiar  form  by  rubbing  them  on  a 
Turkey  stone.  In  the  out,  (No.  3,)  are  shown  the 
faces  and  parts  of  the  backs  of  five  gravers  of  dif- 
ferent sizes.  The  lower  dotted  line  shows  the 
extent  to  which  the  points  of  such  tools  are  some- 
times ground  down  by  the  engraver  In  order  to 
render  them  broader.  When  thus  ground  down 
the  points  are  slightly  rounded,  and  do  not  remain 
straight  as  if  cut  oft  by  the  line.  These  tools  are 
used  for  nearly  all  kinds  of  work,  except  for  series 
of  parallel  lines  technically  called  "  tints."  The 
width  of  the  line,  cut  out  according  to  the  thickness 
of  the  graver  towards  the  point,  is  regulated  by  the 
pressure  of  the  engraver's  hand. 

*'  Tint  tools  are  used  to  cut  parallel  lines,  forming 
an  even  and  uniform  tint,  such  as  is  usually  seen  in 
the  representation  of  a  clear  sky  in  wood  cuts. 
They  are  thinner  at  the  back,  but  deeper  in  the 
side  than  gravers,  and  the  angle  of  the  face  at  the 
point  is  much  more  acute — about  seven  or  eight  of 
different  degrees  of  fineness  are  generally  sufficient. 
The  cut  "will  afford  an  idea  of  the  shape  of  the 
blades  towards  the  point.  The  handle  of  the  tint 
tool  is  of  the  same  form  as  that  of  a  graver.  Some 
engravers  never  use  a  tint  tool,  but  cut  all  tlieir 
lines  with  a  graver.  Tliere  is,  however,  great 
uncertainty  in  cutting  a  series  of  parallel  lines  in 
this  manner,  as  the  least  inclination  of  the  hand  to 
one  side  will  cause  the  graver  to  increase  the  width 
of  the  white  line  cut  out,  and  under-cut  the  raised 
one  left,  more  than  if,  in  the  same  circumstances, 
a  tint  tool  were  used.  The  tint  tooj  being  very 
much  thinner  than  a  graver  will  cause  a  very  trifling 
difference  in  the  width  of  a  line,  in  the  event  of  a 
wrong  inclination,  when  compared  with  the  in- 
equality occasioned  by  the  unsteady  direction  of  a 
graver,  whose  angle  at  the  point  is  much  greater 
than  that  of  a  proper  tint  tool.  Tint  tools  that  are 
rather  thick  in  the  back  are  to  be  preferred  to  such 
as  are  thin,  not  only  from  their  allowing  of  greater 
steadiness  in  cutting,  but  from  their  leaving  the 
raised  lines  thicker  at  the  bottom,  and  consequently 
more  capable  of  sustaining  the  action  of  the  press. 
A  tint  tool  that  is  of  the  same  thickness  both  at 
the  back  and  the  lower  part  cuts  out  the  lines  in 
such  a  manner  that  a  section  of  them  appears  thus 


The  black  or  raised  lines  from  which  the  impression 
is  obtained  being  no  thicker  at  the  base  than  at  the 
surface,  while  a  section  of  the  lines  that  is  cut  by  a 
tool  that  is  thick  at  the  back  appears  thus. 


It  is  evident  that  lines  of  this  kind,  having  a  better 
support  at  the  base,  are  much  less  liable  than  the 
former  to  be  broken  in  printing. 

"  Gouges,  (see  cut,  No.  4,)  are  used  for  scooping 
out  the  wood  in  those  parts  that  are  to  be  left  white 
towards  the  centre  of  the  block,  while  flat  tools  or 
chisels,  of  various  sizes,  are  chiefly  employed  in 
cutting  away  the  wood  towards  the  edges.  Chisels 
with  projecting  comers,  which  are  sometimes  offered 
for  sale  by  tool-makers,  ought  never  to  be  used,  for 
the  projecting  corners  are  very  apt  to  cut  under  a 
line,  and  thus  remove  it  entirely,  causing  great 
trouble  to  re-place  it,  by  inserting  a  new  piece  of 
wood. 


The  face  of  both  gravers  and  tint  tools  ought  to 
be  kept  rather  long  than  short,  thougli  if  the  point 
be  ground  too  fine  it  will  be  very  liable  to  break. 
When  the  face  is  long,  or  strictly  speaking,  wlien 
the  angle  formed  by  the  plane  of  the  face  and  the 
lower  line  of  the  blade  is  comparatively  acute,  a 
line  is  cut  with  much  greater  clearness  than  when 
the  face  is  comparatively  obtuse,  and  the  small 
shaving  cut  out  turns  gently  over  towards  the  liand. 
MTien,  however,  the  face  of  the  tool  is  short,  the 
small  shaving  is  rather  j^loughed  out  than  c\canly 
cut  out,  and  the  force  necessai-y  to  push  the  tool 
forwards  frequently  causes  small  pieces  to  fly  out  at 
each  side  of  the  hoUowed  line,  more  especially  if 
the  wood  be  dry.  Tlie  shaving,  also,  instead  of 
turning  aside  over  the  face  of  the  tool,  turns  over 
before  the  point,  and  hinders  the  engraver  from 
seeing  that  part  of  the  pencilled  line  which  is 
directly  under  it.  A  shorC-faced  tool  of  itself 
prevents  the  engraver  from  seeing  the  point. 

"  Gravers  and  tint  tools  when  first  received  from 
the  maker  are  generally  too  hard, — a  defect  which 
i3  Boon  discovered  by  the  point  breaking  off  short 
as  soon  as  it  enters  the  wood.  To  remedy  this  the 
blade  of  the  tool  ought  to  be  placed  with  its  flat  side 
above  a  piece  of  iron — a  poker  will  do  very  well, 
nearly  red  hot.  Directly  it  changes  to  a  straw  color, 
it  is  to  be  taken  off  the  iron  and  either  dipped  in  sWeet 
oU,  or  allowed  to  cool  gradually.  If  removed  from 
the  iron  while  still  of.  a  straw  color  it  will  have 
been  softened  no  more  than  sufficient,  but  should  it 
have  acquired  a  purple  tinge  it  will  have  been 
softened  too  much,  and  instead  of  breaking  at  the 
point,  as  before,  it  will  bend.  A  grindstone,  Tur- 
key stone,  and  hone  are  useful  in  grinding  and 
sharpening  these  various  tools.  The  latter  is  not 
always  used  ;  but  a  graver  that  has  received  a  final 
polish  on  a  hone  cuts  a  clearer  line  than  one  which 
has  only  been  sharpened  on  a  Turkey  stone ;  it 
also  cuts  more  pleasantly,  gliding  smoothly  through 
the  wood,  if  it  be  of  good  quality,  without  stirring 
a  particle  on  either  side  of  the  line. 

"  The  gravers  and  tint  tools  used  for  engra\dng 
on  a  plain  surface  are  straight  at  the  point :  but 
for  engraving  on  a  block  rendered  concave  in  certain 
parts  by  lowering,  it  is  necessary  that  the  point 
sliould  have  a  slight  inclination  upwards .  There  is 
no  difficultj'  in  getting  a  tool  to  descend  on  one  side 
of  a  part  hollowed  out  or  lowered,  but  unless  the 
point  be  slightly  inclined  upwards,  it  is  extremely 
difficult  to  make  it  ascend  on  the  side  opposite, 
without  getting  too  much  hold,  and  thus  producing 
a  wider  white  line  than  was  intended. 

"  As  the  proper  manner  of  holding  tlie  graver  is 
one  of  the  first  things  that  a  young  engraver  is 
taught,  it  is  necessary  to  say  a  few  words  upon  the 
subject.  Engravers  on  copper  and  steel,  who  have 
much  harder  substances  than  wood  to  cut,  hold  the 
graver  with  the  fore  finger,  extending  it  on  the  blade 
beyond  the  thumb,  so  that  by  its  pressure  the  point 
may  be  pressed  into  the  plate.  As  box-wood, 
however,  is  much  softer  than  copper  or  steel, 
and  as  it  is  seldom  of  perfectly  equal  hardness 
throughout,  it  is  necessary  to  hold  the  graver  in  a 
different  manner,  and  employ  the  thumb  at  once  as 
a  stay  or  rest  for  the  blade,  and  as  a  check  upon  the 
force  exerted  by  the  palm  of  the  hand,  the  motion 
being  chiefly  directed  by  the  fore  finger,  as  repre- 
sented in  the  cut.  The  thumb,  witli  the  ends 
resting  against  the  edge  of  the  block  in  tlic  uiauuer 
represented,   allows  the  blade  to  move  back  and 
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forwards  with  a  slight  degree  of  pressure  against  it, 
and  in  case  of  a  slip  it  is  ever  ready  to  check  the 
graver's  progress.  This  mode  of  resting  the  thumb 
against  the  edge  of  the  block  is,  however,  only 
applicable  when  the  cuts  are  so  small  as  to  allow 
of  the  graver,  when  thus  guided  and  controlled,  to 
reach  every  part  of  the  subject.  When  the  cut  is 
too  large  to  admit  of  this  the  thumb  then  rests 
upon  the  surface  of  the  block." — {See  cut. J 

We  have  now  described  all  the  tools  em- 
ployed (except  the  scraper  used  in  lowering) 
their  particular  apphcation,  and  the  method 
of  tempering,  shai"pening,  and  holding  them. 
As  this  has  taken  a  larger  space  than  was 
anticipated,  we  must  defer  giving  the  learner 
his  first  lesson  till  next  week,  when  we  hope 
to  conclude  the  subject. 

(To  be  continued.) 


ELECTRICITY. 

C Resumed  from  page  59.^ 

Before  we  can  process  with  our  experi- 
mental researches  on  electricity,  it  is  neces- 
sary to  consider  some  of  the  fundamental 
laws  by  which  the  fluid  appears  to  be  go- 
verned ;  and  first  as  to  the  difference  per- 
ceptible when  various  bodies  are  subject  to 
electrization.  It  will  have  been  remarked 
that  the  experiments  previously  given  refer 
only  to  particular  substances,  and  were  they 
attempted  with  other  bodies,  failure  would 
be  the  result.  Numerous  failures  of  this 
description  attended  the  labours  of  the  first 
electricians,  and  early  taught  them  that  only 
certain  substances  were  capable  of  being 
excited ;  these  obtained  the  name  of 

Electrics. 

Tliese  it  was  supposed,  at  first,  were  the 
only  bodies  which  contained  the  electric 
fluid,  because  in  them  alone  could  it  be  made 
visible.  This  is  a  conclusion  natural  enough 
in  the  infancy  of  a  science,  but  which  in  its 
advance  was  proved  to  be  incorrect,  for  it 
is  now  known  that  all  substances  whatever, 
by  taking  proper  precautions,  can  be  excited, 
or  made  to  exhibit  electrical  properties. 
Notwithstanding  this,  as  totally  difiierent 
means  must  be  adopted  in  each  case,  the 
characteristic  term  electric  is  stiU  properly 
continued,  and  is  intended  to  designate  such 
bodies,  as  being  rubbed,  show  for  some  time 
afterwards  the  efi'ect  of  the  fluid's  distur- 
bance. This  is  because  electrics  are  of  such 
a  nature  that  the  fluid  is  not  conducted  silently 
away  over  their  surfaces,  but  rests  there  until 
some  other  better  conducting  body  draws  it 
off. 


Thus  we  divide  all  bodies  into  the  twa 
classes  of  conductors  and  non-conductors ;  or 
electrics  and  non-electrics ;  the  former  parting 
immediately  with  any  fluid  given  to  them, 
and  the  latter  retaining  it  so  as  to  be  appa- 
rent to  the  senses.     Thus  air  is  an  electric 
or  non-conductor,  were  it  not  so,   electrical 
experiments  would  be  unknown,  the  fluid 
being  dissipated  as  fast  as  it  is  accumvdated  ; 
water,  on  the  contrary,  is  a  good  conductor, 
hence  the  necessity  of  keeping  the  apparatus 
dry,  that  the  disturbed  fluid  may  be  retained. 
Metals  are  the  best  conductors,  therefore 
we  use  them  for  such  parts  of  our  electrical 
machines  as  are  intended  for  the  transit  of 
the  accumulated  fluid.      Glass  and  silk  are 
electrics,    or   non-conductors,    consequently 
are  available  as  bodies  to  be  excited,  and  as 
capable  of  preventing  its  escape  and  disper- 
sion.     Thus  of   an  electrical  machine  the 
connection   between   the   cushion  and   the 
earth  is  a  metallic  chain  or  wire,  to  allow 
of  the  passage  upwards  of  electricity,  the 
glass  cylinder  being  rubbed  sets  it  free,  the 
brass  or  tin  conductor  collects  it,  and  its 
glass  support  insulates  it,  and  thus  prevents 
its  escape  to  the  earth  again. 

It  will  be  evident  from  the  foregoing  re- 
marks that  a  knowledge  of  the  individual 
conducting  powers  of  aU  substances  is  re- 
quisite to  a  right  understanding  of  the  first 
principles  of  the  science,  and  that  even  the 
simplest  experiments  may  be  conducted  with 
success.  The  following  table  presents  a 
series  of  conductors  and  electrics,  beginning 
with  those  which  have  the  greatest  conduct- 
ing power,  and  terminating  with  those  that 
have  the  least.  The  order  in  wliich  they 
possess  the  power  of  insulating  is  of  course 
the  reverse  of  this  ;  that  is  to  say,  the  best 
or  most  perfect  electrics  are  at  the  bottom 
of  the  table.  It  may  also  be  observed  that 
the  middle  of  the  table  exhibits  bodies  almost 
neutral  in  their  properties,  being  but  very 
imperfect  conductors,  or  very  shght  electrics. 

The  most  perfect  or  least  oxidable  metals. 

The  most  oxidable  metals. 

Charcoal — especially  from  hard  wood. 

Plumbago,  or  blacklead. 

The  mineral  acids. 

Metalhc  salts  and  oars. 

Water,  and  other  liquids  ;  and  snow. 

Living  vegetables  and  animals. 

Smoke,  soot,  and  steam. 

Rarified  air  and  flame. 

Dry  earths  and  stones. 

Pulverized  glass. 

Flowers  of  sulphur. 


Dry  metallic  oxydes. 

Oils. 

Vegetable  and  animal  ashes. 
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Ice  ;  when  cooled  down  to  13ii  Fah. 

Phosphorus. 

Lime,  Dry  chalk,  and  marble. 

Caoutc^houc,  camphor,  and  bitumen. 

Silicious  and  argillaceous  stones. 

Porcelain. 

Baked  wood. 

Dry  atmospheric  air  and  other  gasses. 

White  sugar  and  sugar  candy. 

Dry  parchment  and  paper. 

Cotton. 

Feathers,  hair,  and  silk. 

Transparent  gems. 

Glass. 

Fat. 

Wa.x. 

Sulphur. 

Resins. 

Amber  and  gum  lac. 

It  will  be  seen  from  the  above,  that  a  par- 
ticular substance  may  be  an  electric  in  one 
state  and  a  conductor  in  another,  thus  glass 
and  sulphur  are  both  excellent  electrics  when 
in  masses,  but  when  pulverized  become  im- 
perfect conductors.  So  green  wood  is  a 
conductor ;  baked  wood  a  non-conductor ; 
baked  still  more  into  charcoal  a  conductor 
again ;  and  when  in  the  state  of  wood  ashes 
a  non-conductor  once  more.  Many  bodies 
also  are  conductors  merely  because  they 
contain  water  ;  thus  almost  all  highly-dried 
animal,  vegetable,  and  mineral  matters  are 
non-conducting,  as  dried  glue,  parchment, 
bone,  ivory,  hair,  feathers,  horn,  toitoise- 
shell,  wool,  silk,  gums,  resins,  wax,  cotton, 
sugar,  &c.  &c.  are  electrics,  yet  as  soon  as 
either  of  them  becomes  damp,  a  conducting 
property  is  communicated,  hence  the  neces- 
sity of  well  drying  electrical  apparatus  when 
in  use ;  and  also  the  same  fact  shows  the 
reason  that  machines  of  this  kind  act  so 
imperfectly  in  damp  weather,  or  in  a  room 
before  a  crowded  audience,  whose  breath 
quickly  settles  in  moisture  upon  the  various 
electrics  around.  Too  great  heat  also  im- 
pairs the  insulating  eflFect  of  glass,  &c.  for 
although  it  wiU  not,  in  ordinary  temperatures 
suifer  the  fluid  to  pass  along  its  surface,  yet 
when  heated  to  redness  it  becomes  a  good 
conductor  ;  and  so  also  is  baked  wood  made 
very  hot,  melted  resin,  hot  air,  &c. 

To  discover  if  a  body  be  an  electric  or 
not,  hold  it  against  the  conductor  of  a  ma- 
chine when  charged,  if  a  spark  can  now  be 
taken  by  the  knuckle  from  another  part  of 
the  conductor,  the  substance  under  exami- 
nation is  an  electric,  if  not  it  is  a  conductor. 
If  a  liquid,  a  gas,  or  a  powder  is  to  be  tried, 
inclose  it  in  a  glass  tube ;  should  the  spark 
not  now  pass,  it  will  be  known  to  have  been 
conveyed  away  by  the  liquid,  &c.  under  trial. 
(To  be  continued  J 


MATERIALS    FOR    PAPER. 

(Resumed  from  page  45.^ 

I>f  the  Transactions  of  the  Society  for  the  Encou- 
ragement of  Arts,  tkc,  numerous  experiments  are 
detailed  of  the  manufacture  of  paper  from  various 
materials,  and  in  their  library  is  to  be  seen  a  book 
written  in  German,  containing  between  thirty  and 
forty  specimens  of  paper  made  of  different  materials. 
The  author  of  this  curious  work  was  apparently  one 
of  those  enthusiasts,  who  become  so  enamoured  of  a 
particular  pursuit,  as  to  cause  every  thing  to  be  sub- 
servient to  the  one  great  end  which  they  propose. 
However  the  more  phlegmatic  may  sometimes  be 
tempted  to  smile  at  the  curious  conceits  and  strange 
speculations  of  these  characters,  it  is  to  such  that 
the  world  is  indebted  for  many  of  the  most  useful 
discoveries  and  improvements  which  mark  the  j)ro- 
gress  of  the  arts  and  sciences.  The  same  enthu- 
siasm of  character,  the  same  tenacity  of  purpose, 
have  alike  been  exerted  in  perfecting  the  magnificent 
conceptions  of  genius,  as  in  increasing  the  material 
for  that  paper  on  which  these  are  recorded.  Let  us 
not  slight  the  indefatigable  labourers  who  have 
pursued  the  less  splendid,  though  no  less  useful 
objects  of  inquiry. 

A  minute  detail  of  the  numerous  experiments  made 
by  M.  Schaffer  does  not  come  within  the  scope  of 
this  work.  A  slight  notice,  however,  may  not, 
perhaps,  be  wholly  without  interest,  as  it  will  serve 
to  show  what  a  boundless  store  is  contained  within 
the  vegetable  kingdom,  convertible  into  this  in- 
creasingly useful  purpose. 

M.  Schaft'er  relates  that  his  interest  in  the  pursuit 
becoming  well  known,  every  body  was  anxious  to 
supply  some  material,  or  to  suggest  some  hint  in 
furtherance  of  his  views,  and  that  the  most  hetero- 
geneous substances  were  constantly  presented  to  him 
with  the  question  "  Can  you  make  this  into  paper  ?" 
His  account  of  the  causes  which  led  him  to  many 
trials  of  different  substances  is  confirmatory  of  the 
foregoing,  while  it  illustrates  the  observation,  that 
from  the  most  trifling  circumstances  useful  know- 
ledge may  be  obtained  by  those  who  walk  abroad 
with  their  senses  and  understandings  alive  to  sur- 
rounding objects. 

By  this  means,  and  by  the  zealous  co-operation 
of  those  more  immediately  about  him,  M.  Schaffer 
affirms  that  his  catalogue  was  much  increased : 
while  he  became  so  absorbed  in  the  all-engrossing 
subject,  that  it  would  seem  the  whole  world  assumed 
to  him  the  character  of  one  vast  mass  of  latent 
material  for  paper. 

The  bark  of  various  trees,  of  the  willow,  the  beech, 
the  aspin,  and  the  hawthorn,  have  been  success- 
fully formed  into  paper.  That  made  from  the  bark 
of  the  lime-tree  is  of  a  reddish-brown  color,  and  so 
extremely  smooth  as  to  be  peculiarly  well  calculated 
for  drawings  ;  the  paper  produce  of  this  bark  is  not 
merely  confined  to  the  leaves  of  a  book  of  specimens, 
but  it  is  manufactured  for  useful  purposes  in  some 
of  the  northern  parts  of  the  Continent.  Tliewood, 
as  well  as  the  inner  bark  of  the  mulberry,  is  likewise 
capable  of  being  made  into  this  substance.  A  spe- 
cimen of  paper  made  from  the  down  of  the  catkins 
of  the  black  poplar  is  of  a  very  superior  quality, 
being  very  soft  and  silky.  A  paper  similar  to  the 
last  was  likewise  protluced  from  tiie  silky  down  of 
the  aselepias  with  the  admi-xture  of  a  portion  of 
linen  rags. 
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The  tendrils  of  the  vine,  after  beiiig  subjected  to 
putrefactive  fermentatlou,  can  be  converted  ii\to 
tolerable  paper. 

The  stalks  of  the  mugwort,  or  artetnisia,  formed 
another  material  of  nearly  similar  quality.  This 
plant  may  almost  be  considered  a  weed,  as  it  grows 
spontaneously  on  banks  and  on  the  sides  of  foot- 
paths, and  its  roots  spread  and  propagate  very 
rapidly.  The  nettle  is  another  weed  from  which 
two  kinds  of  paper  have  been  made  ;  the  one  from 
the  rind,  tlie  other  from  the  ligneous  part.  The 
paper  manufactured  from  this  plant  by  M,  deVillette 
■was  of  a  dark  green  color ;  that  produced  by 
M.  Schatfer  is  tolerably  white. 

The  stalks  of  the  common  thistle,  as  well  as  the 
down  which  envelopes  its  seed,  were  both  made 
available  to  this  purpose.  In  relating  the  manner  of 
manufacturing  these  stalks  into  paper,  it  is  stated 
thatthe  first  experimentperfectly  answered  ;  a  pulpy 
substance  was  produced  which  cohered  in  thin  sheets, 
but  on  a  second  trial,  vain  were  the  maceration  and 
subsequent  manipulations,  it  refused  to  become  a 
cdierent  mass,  and  paper  could  not  be  produced 
without  the  addition  of  linen  rags.  The  same  mys- 
terious failure  happened  with  regard  to  the  burdock, 
another  weed  bearing  a  prickly  head  and  a  fibrous 
stalk.  The  disappointed  experimenter  endeavoured 
to  discover  the  reason  of  so  unexpected  and  vexa- 
tious a  result,  which  he  with  much  solemnity  avers 
would  by  some  superstitious  persons  be  attributed  to 
the  intervention  of  witchcraft,  exercised  by  some 
evil-minded  persons  ;  but  he  gravely  disclaims  for 
himself  any  belief  in  such  influence.  It  is  matter 
of  surprise  that  at  so  late  a  period  any  cause  shoiUd 
exist  to  warrant  this  self-cougratulation  on  being 
exempt  from  so  gross  a  popular  prejudice.  At  a 
subsequent  period,  M.  Schaffer  was  led  to  suspect 
that  this  want  of  success  might  possibly  have  arisen 
in  consequence  of  the  more  mature  age  of  the  plants, 
which  rendered  them  woody,  and  less  capable  of 
being  formed  into  a  pulp. 

The  bark  and  stalk  of  brj'ony — the  leaves  of  the 
iy])ha  lutifolia,  or  cat's  tail — the  slender  stalks  of 
the  climbing  clematis — the  more  ligneous  twigs  of 
the  branching  broom — the  fibrous  stem  of  the  up- 
right lily — and  the  succulent  stalks  of  the  lordly 
river-weed,  all  were  alike  successfully  brought  into 
a  pulpy  consistence  capable  of  cohering  in  thin  and 
smooth  surfaces. 

Substances  yet  more  unpromising  did  this  perse- 
vering experimentalist  endeavour  to  convert  to  his 
favorite  object.  Turf-tree,  earth,  and  coral  moss 
were  successfully  manufactured  into  paper.  Even 
cabbage-stalks,  wood-shavings,  and  sawdust,  were 
each  in  turn  placed  under  process,  and  specimens 
of  the  result  are  to  be  seen  in  the  above-mentioned 
book.  Then  the  rinu  of  potatoes  was  acted  upon, 
and  finally  the  potato  itself;  this  latter  substance 
proved  a  most  excellent  material,  producing  a  paper 
extremely  smooth  and  soft  to  the  touch,  while  its 
tenacity  approached  nearer  to  parchment  than  any 
other  vegetable  substance  thus  employed,  and  caused 
M.  Schaffer  to  esteem  it  as  a  valuable  drawing- 
paper,  which  he  recommended  should  be  manufac- 
tured exclusively  for  that  purpose,  as  he  supposed 
that  an  edible  substance  might  be  deemed  too 
valuable  to  allow  of  its  extensive  use,  except  as  an 
article  of  food. 

A  good  and  cheap   paper   was  produced  from 
"  pine  buds,"  which,  from  the  description  given  of 


them,  are  the  common  fir-apples,  or  fruk  of  fir 
trees.     These  are  well  known  as  being  hard,  woody 
cones,  composed  of  scales  overlapping  each  other. 
A  singular  accident  led  to    the   attempt  with   so 
apparently  unappropriate  a  substance. 

M.  Schaffer's  foreman  had  purchased  a  particular 
kind  of  bird  whose  natural  food  is  the  fir-apple. 
Soon  after  it  had  been  provided  with  its  first  meal, 
the  man  remarked  a  considerable  quantity  of  downy 
litter  in  the  bird's  cage,  and  supposing  that  it  had 
been  negligently  introduced  with  its  food,  the  careful 
owner  cleansed  the  cage,  and  procured  a  fresh  sup- 
ply of  the  pine  buds.  After  a  time,  the  same  ap- 
pearance was  again  observed  in  the  cage,  and  on 
watching  the  movements  of  the  bird,  it  was  found 
diligently  tearing  to  pieces  each  scale  of  the  cone, 
until  at  length  the  whole  assumed  the  form  of  a  ball 
of  tow,  and  then  it  was  in  a  proper  state  of  prepa- 
ration to  be  used  as  food  by  the  feathered  epicure. 
Profiting  by  this  hint,  its  owner  went  joyfully  to  tell 
the  wonderful  labours  of  the  industrious  bird,  and 
how  it  had  converted  the  harsh  fir  cone  into  a  ma- 
terial of  which  paper  could  be  made.  No  time  was 
lost  in  imitating  the  operations  of  the  bird  on  the 
fir-apple,  and  paper  was  shortly  produced  extremely 
strong  and  serviceable,  and  fit  for  use  as  a  wrapping 
paper. 

(To  he  continued.J 


DEW,    HOAR-FROST,    FOG,    CLOUDS,    AND 
RAIN. 

When  a  space  which  contains  a  certain 
amount  of  vapour  is  cooled,  it  always  ap- 
proaches more  and  more  a  state  of  satm-a- 
tion,  and  at  a  sufficiently  low  temperature 
a  portion  of  the  vapour  is  converted  into 
water,  and  precipitated.  It  is  thus  that 
there  is  produced  a  moist  coating  on  a  glass 
of  cold  water  when  it  is  brought  into  a  warm 
moist  room  :  thence  may  be  explained  the 
moisture  on  windows  during  winter,  inas- 
much as  the  vapour  is  precipitated  on  the 
cold  glass  ;  and  from  the  same  cause  a  mist 
is  formed  over  a  vessel  of  warm  water. 
What  we  thus  perceive  on  a  small  scale, 
nature  is  constantly  perfomaing  on  a  great. 
When,  for  example,  the  sky  is  clear  and  no 
wind  blows,  the  ground  is  cooled  rapidly 
during  the  night  by  the  radiation  of  the 
the  heat,  and  the  stratum  of  air  next  the 
ground  is  some  degrees  colder  than  the  air 
a  few  feet  above.  At  last  the  ground  is  so 
much  reduced  in  temperature,  that  the  strata 
of  air  lying  next  it  are  saturated  with  va- 
pour, and,  by  a  continuance  of  the  cooling, 
vapour  is  precipitated  on  glass  and  other 
objects,  in  the  form  of  drops,  or  in  vv-inter 
in  a  crystaUine  condition.  The  dew  or  hoar- 
frost is  so  much  the  more  considerable  the 
greater  the  cooling,  ami  hence  the  older 
natural  philosophers  ascribed  to  dew  a  cool- 
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ing  power,  until  at  length  Wells  proved  that 
the  cold  is  not  the  effect  but  the  cause  of 
the  dew,  just  as  in  winter  the  windows  must 
be  cold  before  thev  begin  to  show  their  co- 
vering of  moisture.  Exactly  the  same  phe- 
nomenon, which  we  perceive  when  warm 
water  evaporates  in  cold  air,  is  presented  to 
us  by  nature  in  the  colder  periods  of  the 
year,  when,  for  example,  in  autumn,  the 
heat  of  the  air  diminishes  very  rapidly. 
From  rivers  and  from  smooth  sheets  of  wa- 
ter, which  still  possess  a  high  temperature 
caused  by  the  summer,  a  quantity  of  vapours 
arise  ;  the  air  which  is  more  especially  cold 
in  the  morning  is  saturated  in  a  short  time, 
and  the  vapours  ascending  further,  become 
condensed,  and  float  as  water  in  the  form 
of  hollow  vesicles  in  the  air,  giving  rise  to 
a  fog,  from  whose  position  we  can  often  at 
a  distance  trace  all  the  windings  of  a  river. 
If  this  fog  becomes  denser,  several  such 
vesicles  unite  together  in  drops  and  fall  to 
the  ground  as  fog-rain. 

In  general,  we  must  suppose,  that  all 
clouds  arise  from  the  circumstance  of  the 
air  in  which  they  float  containing  more  va- 
pour than  is  enough  for  saturation  ;  so  that 
we  must  regard  the  clouds  as  fogs  which 
are  continued  upwards,  and  from  which  rain, 
or  in  colder  weather,  snow  descends,  when 
the  super- saturation  of  the  atmosphere  be- 
comes stiU  greater.  However  varied  the 
circumstances  may  be  relating  to  the  for- 
mation of  clouds,  yet  one  law  lies  at  the 
foundation  of  the  whole  of  them,  which 
was  first  announced  by  Hutton,  viz.  where- 
ever  two  nearly  saturated  masses  of  air 
of  unequal  temperament  become  mixed, 
either  a  precipitation  takes  place,  or,  at  all 
events,  the  mixed  mass  of  nir  is  relatively 
moister  than  either  of  the  separate  masses. 

Between  the  tropics,  where  all  meteoro- 
logical phenomena  occur  with  great  regu- 
laritv',  the  phenomena  connected  with  rain 
are  much  simpler  than  in  our  regions,  if 
local  circumstances  do  not  occasion  a  dis- 
turbance. Where  the  ascending  current 
of  air  acts  with  power  in  the  region  between 
the  two  trade  winds,  a  great  quantity  of 
vapour  reaches  the  upj)er  colder  regions  of 
the  atmosphere,  which  is  then  rapidly  con- 
densed and  descends  as  rain.  This  process 
takes  place  more  especially  when  the  sun, 
about  the  time  of  its  culmination,  acts  jiower- 
fuUy  on  the  ground.  Hence  generally  the 
morning  and  evening  are  serene,  and  the 
rain  falls  in  the  afternoon.  As  the  sun  in 
its  yearly  course  moves  further  to  the  south 
than  to  the  north,  the  region  moves  with  it 


in  which  the  ascending  current  of  air,  and 
conseq\;ently  the  rain,  is  greatest  :  when 
the  sun  removes  from  a  region,  the  rain 
becomes  less  considerable,  and  at  last  fine 
weather  returns.  This  alteration  occurs  so 
regularly,  that  between  the  tropics,  the  year 
has  been  di^^ded  into  two  halves,  the  dry 
and  the  wet  season. 

In  our  part  of  the  world,  where,  in  the 
course  of  the  year,  the  NE.  and  the  SW. 
struggle  for  predominance,  the  phenomena 
are  more  complicated,  but  still  may  all  be 
referred  to  a  few  simple  laws,  if  we  keep 
before  our  eyes  the  circumstance  that  the 
SW.  is  a  wind  which,  in  consequence  of 
its  origin,  blows  above  and  then  sinks  to 
the  ground,  while  the  NE.  spreads  itself 
from  below  upwards.  If  with  this,  we  fur- 
ther combine  the  circumstance  that  the  SW. 
wind,  as  it  comes  from  warmer  regions, 
brings  along  with  it  moist  air  from  the  At- 
lantic ocean,  whereas  the  cold  NE.  brings 
dry  air  from  the  interior  of  the  continent, 
we  can  easily  understand  that  these  two 
winds  must  exercise  a  very  unequal  influ- 
ence on  the  abundance  of  the  precipitations. 
Observations  made  for  several  consecutive 
years  at  any  place  on  the  plains  of  Germany, 
always  show  that  the  SW.  and  W.  are  the 
winds  during  which  it  rains  most  abundantly, 
while  the  easterly  winds  are  much  more 
rarely  associated  withifells  of  rain.  The 
changes  of  the  pressurt^f  the  air  stand  in 
such  intimate  connection  vnih  the  transitions 
from  a  serene  sky  to  a  troubled  one,  and  to 
rain,  that  the  barometer  has  been  justly 
named  the  weatherglass,  and  it  seems  to 
me  advisable  to  consider  both  phenomena 
at  the  same  time.  t.  slopbr. 


MiSGELLANIES. 

Artificial  Pearls. — It  has  been  suggested  that 
the  pearly  lustre  of  the  crystals  of  certain  salts, 
especially  the  double  cyanides,  is  so  beautiful,  that 
their  employment  might  supersede  the  cruel  practice 
of  stnpi)ing  the  scales  from  living  fish,  for  the 
manufacture  of  artificial  pearls.  OxaUc  acid  may 
be  formed  by  the  action  of  nitric  acid  upon  alcohol, 
under  certain  conditions,  in  pearly  scales. — Pro- 
ceedings of  the  British  Association. 

Vegetation  in  a  Solution  of  Arsenic. — M.  Gilgen- 
krantz  has  seen  a  plant  of  the  genus  Leptomitus,  or 
Hygrocrocis,  form  in  a  solution  of  arsernc.  This 
observation  communicated  by  M.  Bory  St. -Vincent, 
proves  that  arsenic,  a  substance  so  very  jioisonous, 
and  supposed  to  be  destructive  to  all  organizctl, 
bodies,  is  however,  favorable  to  the  vegetation  of 
some  plants.  M.  Bory  St. -Vincent  nit-ntioncd  on 
this  occasion  that  INl.  Dutrochet  had  observed 
about  ten  years  ago  the  develoimiunt  of  a  bimilar 
plant  in  a  solution  of  acetate  of  lead. 
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Graduation  of  Gas  Jars,  Test  Tubes,  ^c. — If  the 
tube  is  regxdar  in  the  bore,  close  one  end,  either  by 
sealing  it  at  the  lamp,  or  by  inserting  a  cork,  and 
pour  into  the  interior  two  or  three  small  and  equal 
portions  of  mercury,  in  order  to  have  an  opportu- 
nity of  observing  the  irregularities  produced  by  the 
sealed  part.  Take  care  to  mark,  with  a  writing 
diamond,  the  height  of  the  mercury,  after  the  ad- 
dition of  each  portion.  When  equal  portions  of 
mercury  are  perceived  to  fill  equal  spaces,  take  with 
the  compass  the  length  of  the  last  portion,  and 
mark  it  successively  along  the  side  of  the  tube, 
where  you  must  previously  trace  a  line  parallel  to 
its  axis. 

For  tubes  which  are  irregular  in  the  bore,  and 
where  equal  lengths  indicate  unequal  capacities,  it 
is  necessary  to  continue  the  graduation  in  the  same 
manner  that  you  commenced  it — that  is  to  say,  to 
fill  the  tubes  by  adding  successively  many  smedl  and 
equal  portions  of  mercury,  and  marking  the  height 
of  the  metallic  column  after  every  addition.  These 
divisions  will  of  course  represent  parts  of  an  ounce 
or  of  a  cubic  inch,  according  to  the  measure  which 
you  make  use  of.  When  you  have  thus  traced  on 
the  tube  a  certain  number  of  equal  parts,  you  can, 
by  means  of  the  compasses,  divide  each  of  them 
into  tw-o  other  parts  of  equal  length.  The  first 
divisions  being  very  close  to  one  other,  the  small 
portion  of  tube  between  every  two  may  be  con- 
sidered, without  mWh  risk  of  error,  as  being  sen- 
sibly of  equal  diameter  in  its  whole  extent. 

WTien  the  tube  which  you  desire  to  graduate  is 
long  and  has  thin  sides,  it  would  be  difficult  to  fill 
it  with  mercury  without  running  the  risk  of  seeing 
it  break  under  the  weight  of  the  metal.  In  this 
case  you  must  use  water  instead  of  mercury. 

Bell-glasses  of  large  dimensions  are  graduated  by 
filling  them  with  watet  placing  them  in  an  inverted 
position  on  a  smoothwid  horizontal  surface,  which 
is  slightly  covered  with  water,  and  passing  under 
them  a  series  of  equal  measures  of  air.  But  it  is 
then  necessary  to  operate  constantly  at  the  same 
temperature,  and  under  the  same  atmospheric 
pressure,  because  air  is  very  elastic  and  capable  of 
being  greatly  expanded. 

In  all  cases,  tuljes,  bell-glasses,  &c.,  ought  to  be 
held  in  a  position  perfectly  vertical.  "Die  most 
convenient  measure  is  a  dropping-tube,  on  the  stalk 
of  which  a  mark  has  been  made,  or  a  small  piece 
of  tube,  sealed  at  one  end,  and  ground  Hat  at  the 
other  ;  the  latter  can  be  accurately  closed  by  a  plate 
v,f  glass. 

the  marks  which  are  traced  on  tubes  being  gene- 
rally very  close  to  one  another,  you  facilitate  the 
reading  of  the  scale  by  giving  a  greater  length  to 
those  marks  which  represent  every  fifth  division, 
and  by  writing  the  figures  merely  to  every  tenth 
division.  The  number  of  divisions  is  somewhat 
arbitrary;  nevertheless,  100,  120.  360,  1000,  are 
divisions  which,  in  practice,  offer  most  advantages. 

Oxalic  acid  found  in  great  quantities  in  lichens, 
^c. — N.  H.  Braconnot  has  discovered  that  oxalate 
of  lime  forms  nearly  one-half  of  the  weight  of  a 
great  number  of  lichens,  to  which  it  bears  the  same 
relation  that  carbonate  of  lime  does  to  corallines, 
and  phosphate  of  lime  does  to  bones.  The  oxalate 
diminishes  progressively  in  the  family  of  lichens, 
as  the  species  lose  their  crustaceous  granular  tex- 
ture, and  acquire  a  foliated  membranaceous  aspect, 
but  the  latter  still  contain  a  remarkable  quantity. 


About  17  parts  of  yellowish  white  pxalic  acid  were 
obtained  from  100  parts  of  the  pulverized  lichen. 
Ann.  de  Chim.  xxxiii.  p.  318. 

Action  of  Nitric  Acid  on  Charcoal. — Professor 
SUiman  having  announced  the  formation  of  hy- 
drocyanic acid,  by  the  action  of  nitric  acid  in 
charcoal,  M.  Frisiani  was  led  to  the  same  result  in 
the  following  manner.  In  treating  with  nitric  acid 
the  residue  of  the  calcination  of  sulphate  of  barytes 
with  charcoal,  he  smelt  bitter  almonds.  This  made 
him  supjMJse  that  the  prussic  acid  was  formed.  He 
repeated  the  experiment  in  a  glass  bottle,  and  heat- 
ing the  liquor  with  sulphate  of  iron,  he  obtained 
Prussian  blue.  The  boiled  nitrates  and  that  of 
barytes,  decomposed  by  charcoal,  do  not  produce 
the  same  effect. — Gionis  de  Fis.  <JfC.  1824.  p.  240. 

To  Dutchify  Quills. — Immerse  the  quill  when 
plucked  from  the  wing  in  water  almost  boiling ; 
leave  it  there  till  it  becomes  sufficiently  soft ;  com- 
press it,  turning  it  on  its  axis  with  the  back  or 
blade  of  a  knife.  The  immersion  and  compression 
must  be  continued  till  the  quill  is  clear  when  cold, 
and  the  membrane  and  greasy  covering  is  entirely 
removed ;  it  is  immersed  a  last  time  to  render  it 
cylindrical,  wliich  is  done  by  whirling  it  between 
the  thumb  and  index  finger  ;  it  is  then  dried  in  a 
gentle  temperature.  The  French  discovered  this 
process  when  they  conquered  Holland. 


QUERIES. 


71 —Why  Is  the  breath  visible  in  frosty,  and  not  in  warm 
weather  ?  Because  it  is  kept  in  solution  In  warm  weather, 
but  the  vapour  is  instantly  condensed  in  frosty  weather. 

72— What  is  tlie  reason  that  a  razor  cuts  better  after  being 
dipped  in  hot  water? 

73_Why  does  fire  bum  better  iij  winter  than  summer? 
Or  why  do  the  sun's  beams  extinguish  a  fire  ? 

74 — How  are  wo  to  account  for  the  non-freezing  of  Loch- 
Ness  ? 

75_Why  does  the  freezing  of  flesh,  &c.,  preserve  it  from 
putrefaction? 

76— When  a  sudden  tliaw  oomes  why  are  the  outside  walls 
of  our  houses  covered  with  hoar  frost  ? 

77 — How  is  the  varnish  made  for  i)atent  leather? 

Uequested— Descriptions  of  machines  for  paper-ruling; 
also,  those  used  by  the  copper-plate  and  wood  engravers. 


CORRESPONDENTS. 

ALPHA— The  carbonate  of  potass,  or  of  soda,  are  tiie  only 
cheap  salts  likely  to  be  effectual.  The  liquor  will  then 
throw  down  the  carbonate  of  lime,  and  retain  in  solution 
sulphate  of  potass,  or  of  soda,  which  will  not  be  .so  inju- 
rious, especially  if  the  alkali  be  in  excess. 

JUNK'S.- It  is  impossible  we  can  advise  without  being 
acquainted  wKli  other  particulars.  He  hiis  undertaken  a 
mon  difficult  subject— an  e.xcellent  paper  upon  which  is  ui 
the  Kaiitical  iMaaazine  for  April  last. 

TALMA.— Tobacco  ashes  and  myrrh,  in  equal  proportions, 
is  infinitely  the  best  tooth  powder. 

CHARLES  li**"*N.— We  beg  to  decline  givin;;  the  manu- 
facture of  such  deadly  substances ;  because,  not  knowing 
into  whi>se  hands  our  work  may  fall,  the  information  may, 
perchance,  be  injurious. 

F  T Process  in  next  Number. 

IL  S.  T.— The  point  of  siRht  may  be  at  any  distance- tlie 
farther  off  the  greater  distortion  in  length. 

Answers  necessarily  deferred  to  the  letters  of  X.L.and  TVRO. 
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PLAN   OF   THE  ROYAL  BOTANIC   GARDEN,   REGENT'S  PARK. 


A — Principal  Building,  r<.ntainin(;  the  Botaniral  Museum  and 

Library,  Rcadinc,  Drawinc,  and  Lecture  Rooms 
B  B — (jiirdcns  attached  to  the  Kstablishmcnt. 
C  C — Italian  Garden,  with  Raised  Terraces,  Kountaitis,  Stc. 
D — Grand  Promenade. 
K — Extensive  Domed  Conservatory. 
F — English  Garden. 

G — Medico-Botanic  Garden,  uilh  Hothouses,  &c. 
H — Dutch  Garden,  with  Canals  and  Fountains. 
J— Rosarium ,  with  Arched  Trellis- Work  for  Roses. 
K— Swiss  Cottage  and  Garden  upon  an  Island. 
I — Oriental  Garden,  with  Kiosks,  Pagodas,  Bridges,  &c. 
M — American  Gardes. 


N — Lake  and  small  Ir<land^  fnr  WiHow.s,  &<■ 

Q — .\rtifirial  Kockwork,  with  Roaervoir  and  Cascadf . 

P — llcrmitaeo  and  Labyrinth. 

Q — .Arboretum  and  Shrubbery. 

R — Lawn,  with  Droopinc  .A»h  Trcos. 

S — Mound,  with  Prospect  Tower. 

T— Lawn  for  Busts  of  Celebrated  Botanists  and  Scicnliftr 

Men. 
11— Grand  Walk. 

V. — Belt  of  Trees  and  Shrubs  surrounding  the  Gardens. 
W — Ornamental  Residences  for  OHicers  of  the  Establishment. 
V — Statues,  Vases,  Sun  Diab,  aiiU  other  Works  of  ArL 
Z — Exit  town  gate. 
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ROYAL    BOTANIC    GARDEN. 

NoTWiTUSTANDiKG  the  manifest  importance 
of  a  proper  acquaintance  with  the  pro- 
ductions of  the  vegetable  kingdom,  there 
is  not,  to  this  day,  m  the  metropohs  of  the 
commercial  world,  a  public  establishment 
devoted  to  their  general  study  ;  and  while 
foreign  countries  possess  such  institutions, 
and  there  are  forty  in  our  own  empire,  we 
are  the  last  to  avail  ourselves  of  their  ad- 
vantages. The  benefits  to  be  derived  from 
a  properly-directed  botanic  garden  are  so 
apparent,  that  it  argues  an  inconceivable 
deficiency  in  our  local  administration  that 
they  should  be  so  long  neglected.  The 
only  way  in  which  the  study  of  botany  has 
received  attention  has  been  for  medical 
purposes ;  and  it  is  to  be  regretted  that 
that  knowledge  should  be  considered  as 
restricted  to  one  profession,  which  is  ca- 
pable of  still  further  development.  The 
chemical  properties  of  plants  are  not  con- 
fined to  their  medical  uses,  but  exercise 
important  functions  in  manufactures.  The 
employment  of  vegetable  productions  in 
textile  fabrics  makes  them  an  object  of 
commercial  importance,  and  renders  them 
deserving  of  scientific  investigation  ;  and 
the  manufacturing  properties  of  plants  are 
so  various  as  at  once  to  open  a  wide  field 
for  observation,  and  inculcate  the  necessity 
of  it.  The  adaptation  of  botanical  subjects 
is  the  principal  source  of  patterns  for  tex- 
tile and  imitative  goods,  and  a  facility  for 
studying  such  objects  a  great  desideratum 
foi-  the  improvement  of  our  manufactures. 

Mr.  George  Eennie,  the  sculptor,  attri- 
butes the  excellence  of  the  French  artists 
to  their  superior  facilities  for  studying 
design,  and  particularly  recommends  in- 
struction in  botanical  drawing. 

Mr.  Donaldson,  the  architect,  says — 
"  That  the  manufacturing  artists  require 
instruction  in  botany,  as  connected  with 
construction,  in  order  to  give  a  workman 
an  insight  into  the  nature  and  properties  of 
vegetable  substances,  and  a  more  accurate 
knowledge  of  their  forms  when  he  wishes 
to  delineate  or  model  them ;  all  which  may 
be  very  much  derived  from  the  study  of 
their  growth  and  formation," 

While  the  importance  of  botanical  study 
is  such  in  the  lower  walks  of  art,  it  is  not 
of  less  necessity  in  its  higher  and  more 
uneqiiivocal  branches.  The  delineation  of 
the  flower  has  in  all  countries  afforded 
many  fine  paintings,  a  branch  in  which 
ladies  have  been  particularly  successful, 


and  in  which  it  was  the  pride  of  Tiubensto 
excel  equally  as  in  the  other  departments 
cf  art.  In  all  that  relates  to  decoration, 
however,  its  apphcation  is  of  primary  im- 
portance. Foliage  is  the  basis  of  the  ara- 
besques of  Pompeii,  and  those  of  Giulio 
Eomano ;  and,  while  an  increasing  incli- 
nation is  exhibited  for  these  styles  among 
the  patrons  of  art,  the  only  true  som-ce  of 
their  power  should  not  be  neglected.  The 
details  of  architecture  have,  even  in  the  most 
savage  nations,  derived  their  origin  from 
this  source,  and  the  palm  leaf  of  the  Tem- 
ple, and  the  lotus  of  Egypt,  were  not  less 
favourites  with  their  respective  admirers 
than  the  variegated  foliaged  ornaments  of 
the  Greeks.  These  latter,  in  the  acanthus 
and  tlie  honeysuckle,  found  a  harmony  and 
beauty  which  they  made  productive  of  the 
greatest  effect,  while  the  Gothic  architects, 
in  the  profusion  of  their  architectural  en- 
richments, displayed  even  greater  variety 
and  research. 

In  our  colonies  the  foundation  of  bo- 
tanical gardens  has  been  an  object  of  go- 
vernment solicitude;  nor  has  private  en- 
terprise been  neglectful  in  promoting  them 
in  our  own  country.  The  two  universities, 
Oxford  and  Cambridge,  have  botanical 
gardens ;  so  also  have  Birmingham,  Liver- 
pool, Sheffield,  Manchester,  Leeds,  Hull, 
Bury  St.  Edmunds,  and  Colchester;  and 
they  have  been  recently  established  at 
Cheltenham  and  Newcastle-upon-Tyne. 
In  Scotland  there  are  gardens  at  Edinbureh 
and  Glasgow.  In  Ireland,  at  Dublin,  is 
one  belonging  to  Trinity  College,  and  the 
splendid  establishment  at  Glasnevin,  of  the 
Dublin  Society ;  there  are  others  at  Cork 
and  Belfast. 

In  examining  what  has  been  done  in  the 
neighbourhood  of  the  metropolis,  we  shall 
find  that  there  is  sufficient  encouragement 
to  induce  us  to  supply  the  deficiency.  At 
Chelsea  is  a  small  garden  of  three  acres, 
founded  in  the  seventeenth  century,  and 
given  in  1721,  by  Sir  Hans  Sloane,  to  the 
Apothecaries'  Company,  and  devoted  by 
them  to  the  study  of  medicine,  and  of 
which  they  now  contemplate  the  abandon- 
ment, if  they  can  obtain  a  more  suitable 
locality.  Those  at  Kew  have  obtained 
considerable  reputation,  but  are  at  too 
great  a  distance  to  be  available  to  the  great 
mass  of  the  metropolitan  population,  while 
their  system  of  management  is  far  from 
being  adequate  to  the  reqi.iisites  of  a  na- 
tional institution. 
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With  sucli  acknowledged  advantages  to 
be  derived  from  the  estabhshment  of  a  bo- 
tanic garden,  and  with  such  a  tendency  of 
pubhc  taste,  it  would  appear  surprising 
that  such  an  object  should  have  hitherto 
been  neglected.  This  deficiency  is  now, 
however,  to  be  supplied,  and  in  such  a 
manner  as,  it  is  to  be  hoped,  will  satisfy 
every  votary  of  science.  Although  previous 
abortive  attempts  had  been  made  to  effect 
this  object,  the  merit  of  it  rests  with  seve- 
ral members  of  the  Linnsean  Society,  whose 
success  confers  equal  honor  on  the  society 
by  which  it  was  promoted  and  on  their 
enlightened  exertions. 

The  society  will  be  constituted  similarly 
to  other  scientific  societies,  and  will  be 
under  the  management  of  a  president  and 
council,  and  composed  of  fellows  and  mem- 
bers. It  will,  doubtless,  be  incorporated 
by  Royal  Charter,  and  its  importance  can 
hardly  fail  to  obtain  for  it  great  influence; 
while  the  manner  in  which  it  is  regarded  by 
the  Linnaean,  Horticultural,  and  Botanical 
Societies,  does  honor  to  their  liberality, 
and  to  the  cause  of  science. 

The  site  chosen  is  the  inner  circle  of  the 
Regent's  Park,  once  occupied  as  Jenkins' 
nursery  ground;  its  extent  exceeds  eighteen 
acres.  That  its  position  is  eligible  is  best 
proved  by  referring  to  the  neighbouring 
grounds  of  the  Zoological  Society,  while 
its  size  is  fully  competent  for  the  purposes 
intended.  Many  eminent  gardens  contain 
only  three  acres,  while  few  exceed  twenty, 
and  where  they  do  they  are  employed  either 
in  the  cultivation  of  medicinal  plants  for 
the  hospitals,  or  in  the  growth  of  fruit  for 
the  market.  Its  appropriation  will  be  no 
encroachment  on  public  enjoyments,  while, 
if  properly  directed,  it  cannot  fail  to  confer 
great  advantage  on  the  whole  empire.  The 
artistical  details  of  the  plan,  as  shown  in 
the  accompanying  cut,  are  formed  upon  an 
observance  of  the  most  enlightened  princi- 
ples, and  it  has  been  the  endeavour,  in  this 
department  and  in  others,  to  make  science 
and  art  equally  conducive  to  the  improve- 
ment of  popular  taste. 

The  geographical  and  physical  distri- 
bution of  plants  is  to  be  preserved  as  much 
as  possible,  and  a  necessary  adjunct  is 
the  application  of  national  architecture  in 
the  buildings  devoted  to  the  production  of 
individual  countries.  Other  artistical  de- 
corations, as  statues  and  vases,  will  also 
be  employed  as  far  as  possible ;  and  it  is 
saying  much  in  praise  of  the  objects  of  the 
society,  that  only  in  this  department,  with- 


out going  into  any  unnecessary  expense, 
they  may  powerfully  contribute  to  the  cid- 
tivation  of  public  taste.  While  the  seve- 
ral ornamental  edifices  will  present  a  synop- 
sis of  the  various  styles  of  architecture,  a 
proper  selection  of  statues  and  vases  would 
afford  all  the  benefit  of  a  gallery  or  museum. 
This  would  give  the  public  an  opportunity 
of  becoming  acquainted  with  the  best  pro- 
duction of  the  several  schools,  and  the 
elucidalion  of  this  object  should  be  by  no 
means  omitted  in  the  catalogue  of  the  gar- 
dens. The  selections  might  include  casts 
of  the  several  styles  of  Egyptian  art,  and 
of  the  finest  ancient  and  modern  specimens 
of  the  several  Greek,  Italian,  French,  and 
English  schools.  The  plants  are  to  be 
arranged  according  to  the  two  great  systems 
of  classification,  the  artificial  and  the  na- 
tural ;  and  will  likewise  be  disposed  in  such 
a  manner  as  may  be  useful  to  every  class  of 
botanists.  The  artificial  system,  or  that  of 
Linnaeus,  founded  on  the  visible  organs  of 
plants,  which  presents  great  facilities  of 
reference. 

The  circle  is  proposed  to  be  distributed 
into  compartments,  for  the  reception  of  the 
several  plants  indigenous  to  Europe,  Asia, 
Africa,  America,  Australia,  and  the  Polar 
Regions.  These  again  are  proposed  to  b« 
subdivided  into  gardens,  in  illustration  of 
the  style  of  ornamental  gardens  of  the 
several  countries  of  the  great  divisions. 

At  the  entrance  of  the  grounds  from  the 
grand  drive  leading  from  the  Colosseum  a 
building  will  be  erected,  devoted  to  the 
general  business  of  the  Society,  and  con- 
taining a  library,  a  museum,  and  rooms  for 
study.  The  library  will  consist  of  botanical 
works  and  periodicals,  and  to  it  will  be  an- 
nexed a  reading-room  for  the  use  of  Fellows 
and  Members.  The  museum  will  contain 
dried  specimens,  drawings,  and  engravings 
of  recent  plants,  and  specimens  of  fossils, 
and  it  would  augment  the  value  of  these 
latter  if  they  were  accompanied  by  such 
recent  plants  as  are  identical  to  them,  or 
have  the  nearest  relation. 

The  conservatory  will  be  on  a  very  large  ^ 
scale,  so  as  to  give  every  facility  for  the  ^ 
growth  of  the  more  magnificent  tropical 
plants.  Descending  from  the  conservtitory 
to  the  right  of  the  grand  promenade,  we 
come  to  a  garden  laid  out  in  the  Dutch 
style,  with  a  fountain  in  the  centre,  and 
canals.  Beyond  this  will  be  a  rosary,  con- 
sisting of  a  circular  lawn,  surrounded  by 
arched  trellis-work  and  borders,  for  the 
growth  of  every  variety  of  this  queen  of 
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iiowers.  From  this  we  enter  the  Italian 
garden,  laid  out  with  statues,  fountains, 
and  raised  terraces,  at  one  end  of  which 
will  be  a  conservatory  and  at  the  other  a 
casino.  Having  passed  under  the  pro- 
menade, we  reach  the  medico-botanical 
garden,  adjoining  the  central  conservatory, 
and  surrounded  by  hothouses,  stoves,  &c. 
We  are  now  at  the  head  of  the  lake,  which 
will  extend  for  about  a  quarter  of  a  mile, 
interspersed  with  islands,  and  winding  amid 
varied  scenery.  Here  will  be  cultivated 
aquatic  plants,  and  there  will  also  be  pro- 
vided a  salt-water  basin  for  marine  algae. 
At  the  head  of  the  lake  will  be  an  artificial 
rock  for  the  cultivation  of  rock-plants,  and 
which  will  contain  a  large  reservoir  to 
supply  the  several  fountains  and  hydraulic 
works.  Around  the  shores  of  this  lake 
will  be  arranged  every  variety  of  archi- 
ieeture,  and  on  its  borders  will  be  seen  the 
pointed  arch  of  the  Spanish  Moor,  and  its 
kindred  styles,  the  Turkish  and  Persian 
kiosk,  while  by  the  side  of  these  latter  may 
be  exhibited  models  of  those  interesting 
monuments,  the  Persepolitan  remains.  Fur- 
ther on,  the  style  of  the  Hindoo  will  again 
claim  affinity  with  the  pointed  works  of  the 
Moor  and  the  Goth,  and  the  better  known 
style  of  the  Chinese  will  appear  with  its 
many-roofed  pagoda.  Between  the  lake 
and  the  central  conservatory  will  be  an 
extensive  lawn,  upon  which  ornamental 
shrubs  and  parterres  of  flowers  will  be 
displayed  in  the  modern  English  style.  In 
its  special  department  will  be  a  garden 
devoted,  like  that  at  Glasgow,  to  the 
cultivation  of  plants  used  in  manufactures ; 
and  the  dyer  may  here  see  the  material  of 
his  tints,  or  the  weaver  the  cotton  from 
which  his  cloth  is  spun.  In  proper  situations 
will  be  the  American  or  bog-earth  grounds, 
and  around  the  whole  ground  is  to  be  a 
walk  with  wide  borders  for  the  arrangement 
of  plants  in  scientific  order. 

In  conclusion,  it  may  be  necessary  to 
observe,  that  the  plan  is  now  in  active 
operation,al  though  a  considerable  time  must 
elapse  before  so  extensive  a  design  can  be 
worked  out.  It  is  also  satisfactory  to  know 
that  many  of  the  most  opulent  and  sci- 
entific of  the  nobility  have  liberally  afforded 
funds  for  its  first  establishment,  though  it 
must  be  the  public  upon  whom  its  ultimate 
success  must  rest.  It  is  proposed,  that  any 
person  be  admitted  upon  the  payment  of  a 
shilling,  as  they  are  now  at  the  Zoological 
Gardens,  and  many  other  public  exhibitions. 


THE    cow    TREE, 

M.  DE  Humboldt  was  the  first  to  bring  the  Co-w 
Tree  of  Caracas  into  notice.  "  We  returned," 
he  says  in  his  valuable  '  Relation  Historique,'  v.  2, 
p.  106,  "  fiom  Porto  Cabella  to  the  valley  of  Aragua, 
stopping  at  the  plantation  of  Barbula,  through  which 
the  new  road  to  Valencia  is  to  pass.  For  many 
weeks  we  had  heard  a  great  deal  of  a  tree  whose 
juice  is  a  nourishing  milk.  The  tree  itself  is  called 
the  Cow  Tree,  and  we  were  assured  that  the  negroes 
on  the  farm,  who  are  in  the  habit  of  drinking  large 
quantities  of  this  vegetable  milk,  consider  it  as 
highly  nutritive  ;  an  assertion  which  startled  us  the 
more,  as  almost  all  lactescent  vegetable  fluids  are 
acrid,  bitter,  and  more  or  less  poisonous.  Expe- 
rience, however,  proved  to  us  during  our  residence 
at  Bardula,  that  the  virtues  of  the  Cow  Tree,  or 
Palo  de  Yaca  have  not  been  exaggerated.  Incisions, 
made  in  the  trunk  of  the  tree,  are  followed  by  a 
profuse  flow  of  gluey  and  thickish  milk,  destitute 
of  acridity,  and  exhaling  a  very  agreeable  balsamic 
odour.  It  was  offered  to  us  in  calabashes,  and 
though  we  drank  large  quantities  of  it  both  at  night 
before  going  to  bed,  and  again  early  in  the  morning, 
we  experienced  no  uncomfortable  effects.  The  vis- 
cidity of  this  milk  alone  renders  it  rather  unpleasant 
to  those  who  are  unaccustomed  to  it.  The  negroes 
and  free  people  who  work  in  the  plantations  use  it, 
by  soaking  bread  in  it  made  from  Maize,  JVIaniaCj 
Aropa,  and  Cassava ;  and  the  superintendent  of 
the  farm  assured  us,  that  the  slaves  become  visibly 
fatter  during  the  season  when  the  Palo  de  Vaca 
yields  most  milk. 

"  I  own  that  amid  the  great  number  of  curious 
phenomena  which  offered  themselves  to  my  notice 
during  my  travels,  there  was  hardly  one  which 
struck  my  imagination  so  strongly  as  the  sight  of 
the  Cow  Tree.  Every  thing  which  relates  to  milk 
— all  which  regards  the  Cerealia,  inspires  us  with 
an  interest,  which  relates  not  solely  to  the  physical 
knowledge  of  things,  but  seems  to  be  allied  to 
another  order  of  ideas  and  feelings.  We  can  hardly 
suppose  that  the  human  race  could  exist,  exten- 
sively, without  some  farinaceous  substances,  any 
more  than  the  protracted  weakness  of  the  human 
nurseling  can  be  supported  without  the  nutritive 
fluid  of  its  mother's  breast ;  and  to  this  conviction 
is  attributable  the  religious  kind  of  reverence  with 
which  the  amylaceous  matter  of  the  Cerealia  has 
been  regarded  bypeople,  both  in  ancient  and  modern 
times,  as  also  the  feelings  with  which  we  gazed  upon 
the  stately  tree  that  I  have  now  described.  Neither 
the  noble  shadowy  forests,  nor  the  majestic  current 
of  rivers,  nor  the  mountains  hoary  with  sempeternal 
snows, — none  of  these  wonders  of  tropical  regions, 
so  rivetted  my  gaze  as  did  this  tree,  growing  on  the 
sides  of  rocks,  its  thick  roots  scarcely  penetrating 
the  stony  soil,  and  unmoistened  during  many  months 
of  the  year  by  a  drop  of  dew  or  rain.  But  dry  and 
dead  as  the  branches  appear,  if  you  pierce  the 
trunk,  a  sweet  and  nutritive  milk  flows  forth,  which 
is  in  greatest  profusion  at  day-dreak.  At  this  time, 
the  blacks  and  other  natives  of  the  neighbourhood 
hasten  from  all  quarters,  furnished  with  large  jugs 
to  catch  the  milk,  which  thickens  and  turns  yellow 
on  the  surface.  Some  drink  it  on  the  spot,  others 
carry  it  home  to  their  children :  and  you  might 
fancy  you  saw  the  family  of  a  cow-herd  gathering 
around  him,  and  receiving  from  him  the  produce  of 
his  '  kine.'  " 
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Sir  Robert  Ker  Porter  says,  in  a  letter,  dated 
Caracas,  June  8,  1837,  "  I  made  an  excursion  into 
the  mountains,  some  fifty  miles  distant  from  this 
city,   (about  three  leagues  from  tlie  coast,)  not  far 
from  the  town  of  Coriacco,  and  after  extreme  pe- 
destrian labour  up  the  steep  forest-covered  face  of 
the  mountain,  reached  the  spot  where  the  Palo  de 
Vaca  grows.     I   assure  you  that  the  sight  of  this 
extraordinary  tree  fidly  repaid  me  for  the  fatigue 
and  severe  wetting  I  experienced.     1  should  think 
the  elevation  above  the  level  of  the  sea,  where  this 
tree  grows,  cannot  be  less  than  four  thousand  feet. 
The  forest  was  so  densely  thick   and  untravelled, 
that  the  people  who  accompanied  us  were  obliged, 
at  almost  every  step,  to  cut  a  way  for  us  through  it 
with  their  sword-like  knives,  while  the    excessive 
steepness  and  slippery  state  of  the  mountain  ren- 
dered  our  advance    both   tedious   and  dangerous. 
However,  after  a  couple  of  toiling  days,  we  reached 
the   group  of    sought-for  trees,  surrounded  in  all 
directions  by  others  no  less  wonderful  to  look  upon 
than  themselves.       The   natives    lost  no  time    in 
making  a  deep  incision  into  the  bark  of  one,  down 
to  the  very  wood,  from  which  burst  forth  the  milk, 
white  and  limpid  as  that  of  the  cow,  sweet  to  the 
palate  and  accompanied  by  an  aromatic  smell,  but 
leaving  a  strong  clammyness  on  the  lips,  and,  upon 
the  tongue,  a  slight  bitter.     In   a  quarter  of  an 
bour,  we  filled  two  bottles  with  the  produce  of  a 
couple  of  trees ;  for  as  our  visit  happened  to  be 
made  during  the  wane  of  the  moon,  instead  of  its 
increase,  the  lacteal  fluid  did  not  flow  so  freely  as 
it  is  said  to  do  when  drawn  during  the  latter-named 
stage. 

"  The  trunk  of  the  Palo  de  Taca  measured 
somewhat  more  than  twenty  feet  in  circumference, 
at  about  five  feet  from  the  root.  This  colossal  stem 
ran  up  to  a  height  of  sixty  feet,  perfectly  unin- 
terrupted by  either  leaf  or  branch  ;  when  its  vast 
arms  and  minor  branches,  most  luxuriantly  clothed 
with  foliage,  spread  on  every  side,  fully  twenty-five 
or  thirty  feet  from  the  trunk,  and  rising  to  an  ad- 
ditional elevation  of  forty  feet,  so  that  this  st\ipen- 
dous  tree  was  quite  a  hundred  feet  high  in  all.  I 
saw  others  still  larger  ;  but  the  state  of  the  weather 
drove  us  from  our  position.  The  leaves,  when  in  a 
fresh  state,  are  of  a  deep  dark  and  polished  green, 
nearly  resembling  those  of  the  laurel  tribe,  from 
ten  to  sixteen  inches  long,  and  two  or  thi-ee  inches 
wide.'' 


TERMS    OF    ART. 
(Resumed  from  Page  55,  and  concluded.) 

Softening  qff. — The  reducing  the  too  strong  edge 
of  a  tint,  so  that  it  be  rendered  gradually  weaker 
and  weaker,  till  no  edge  can  be  distinguished. 
The  method  of  efiecting  this  is  to  cover  about 
three-fourths  of  the  required  space  with  the  tint ; 
and,  while  it  is  still  moist,  with  another  pencil 
dipped  in  water,  continue  to  act  on  the  strong  edge 
to  be  softened  off'ra.  the  most  convenient  direction, 
till  the  appearance  of  color  is  lost  as  you  approach 
to  the  clean  part  of  the  paper. 

Blending. — A  similar  process  to  softening  off, 
where  one  tint  is  required  to  be  intermingled  with 
or  rather  laid  over  another  tint,  as  when  the  warm 
glow  of  a  sun-set  or  sun-rise  on  the  horizon  is  to 
be  imparted  to  the  cold  azure  tint  of  the  sky,  so 
richly  exemplified  in  many  of  Cuyp's  pieces. 


Picking-in.—lhc  restoring  of  any  accidental 
uncvcnness  or  inequality  in  a  tint,  by  neatly  and 
carefully  covering  the  unseemly  or  deficient  spots 
with  a  small  pencil,  and  with  a  tint  accurately 
prepared  to  match  with  the  parts,  to  be  picked  in. 
'ranch. — The  application  of  color  to  produce 
character  and  effect,  by  rendering  outlines  more 
bold  and  free,  lights  more  brilliant,  shades  darker, 
distances  more  remote,  and  the  like. 

Sponging. — This  operation  is  necessary  when 
broad  tints  have  not  been  evenly  distributed,  or 
laid  on  too  strongly  ;  these  may  be  corrected  by  a 
sponge,  softened  and  nearly  filled  with  water, 
passed  gently  two  or  three  times  over  the  whole  of 
the  subject,  taking  care  to  cleanse  the  sponge  the 
instant  it  is  observed  to  have  the  least  tendency  to 
soil  any  of  the  parts  which  should  be  cleaned. 
Sponging,  it  must  be  carefully  remarked,  should 
never  be  attempted  after  the  compound  tints  have 
been  introduced.  Previous  to  this,  it  has  a  fine 
effect  on  the  sky  and  the  remote  distance,  making 
them  appear  as  if  the  air  were  really  interposed 
to  produce  the  aerial  perspective.  Sponging 
should  be  used  with  great  caution,  for  no  pure 
tint  can  be  laid  on  paper  that  has  been  sponged. 

Taking-out. — This  process  will  be  required  when 
a  wrong  color  has  been  laid  on  a  mass,  or  where 
it  is  necessary  to  introduce  touches  of  light  on  a 
strong  tint.  Pure  water  is  applied,  by  means  of 
a  pencil,  to  the  parts  where  taking-out  may  bo 
required  ;  and  just  before  the  water  disappears, 
by  absorption  or  evaporation,  while  the  part  re- 
mains moist,  press  it  with  a  claan  linen  cloth, 
gently  wiping  it,  till  the  color  is  removed.  If  it 
be  requisite  to  clear  the  paper  entirely  of  tlie  color, 
it  may  be  effected  in  the  same  way  as  pencil- 
marks,  by  means  of  Indian  rubber. 

Making-out. — This  is  a  degree  of  exaggeration 
with  respect  to  objects  which,  in  accordance  with 
their  relative  distance  in  nature,  would  be  very 
indistinct  or  invisible.  It  is,  in  fact,  a  slight  vio- 
lation of  the  laws  of  perspective  \>y  means  of 
extra  touching,  but  so  as  not  to  affect  the  general 
perspective.  It  has  a  similar  effect  to  the  use  of 
an  eye-glass  by  persons  deficient  in  the  power  of 
distinct  distant  vision,  though  they  are  not  exactly 
near-sighted. 

Pencils. — The  best  hair  pencils  are  those  which, 
when  bent,  will  again  spring  to  a  good  point, 
whatsoever  quantity  of  color  they  may  be  charged 
with.  The  sable  pencils  are  much  more  expen- 
sive than  those  made  with  camel's  hair,  but  the 
additional  cost  is  in  some  degree  made  up  by 
their  comparative  durability.  Tlie  swan-quill 
size  is  the  most  useful.  Flat  camel  hair  pencils 
are  the  best  for  softening  off. 

Paper. — The  drawing-paper  should  be  laid  on 
a  drawing-board,  after  previously  wetting  it  with 
care  on  both  sides,  and  permitting  it  to  expand. 
While  it  is  still  damp,  it  should  be  fastened  on 
the  board  by  means  of  glue  along  the  edges :  or 
the  drawing-paper  may  be  damped,  and  fixed  into 
a  drawing-board  constructed  with  a  rabbet  and  a 
back-board.  Whichever  of  those  drawing-boards 
be  used,  the  paper,  when  drj',  ought  to  present  a 
smooth  surface,  on  which  tints  may  be  easily  laid 
on  ;  and  if  there  should  any  inequality  arise  from 
washing  with  tints,  the  smoothness  will  be  restored 
by  permitting  it  to  dry. 

Colours  are  sold,  with  few  exceptions,  in  single 
cakes,  or  in  boxes  containing  from  twelve  to  forty- 
eight  cakes.      Many  of   these  are  mixtures,  or 
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duplicates  -with  slight  variations,  -which  tend  to 
perplex  the  beginner,  till  a  knowledge  of  their 
several  properties  has  been  acquired  by  practice 
and  experience. 

Painters  of  eminence  have  been  knoM'n  to  ob- 
tain all  the  variety  of  tints  which  they  required 
from  the  primitive  colors,  yellow,  red,  and  blue  ; 
such  as  a  cake  of  yellow  ochre,  a  cake  of  red 
ochre,  and  a  cake  of  indigo.  A  very  great  variety 
of  tints  may  be  produced  by  skilfully  intermingling 
these  three  colors ;  and  their  power  may,  by  ju- 
dicious management,  be  rendered  equal  to  their 
variety. 

Correctly  speaking,  black  is  not  a  color,  but  the 
absence  of  all  color,  though  there  are  few  blacks 
which  are  not  more  or  less  tinged  with  bluo, 
brown,  or  some  other  tint.  White  is  the  union 
of  the  three  primitive  colours,  in  the  proportion  of 
three  yellow,  five  red,  and  eight  blue  ;  but  in  other 
proportions  white,  like  black,  is  tinged  with 
various  tints.  In  common  language  both  white 
and  black  are  called  colors. 

Of  the  three  primary  colors,  yellow  partakes 
most  of  the  nature  of  Avhite,  being  the  lightest  of 
all  decided  colors.  Its  contrast  color  is  purple, 
a  compound  of  the  other  two  primaries.  It  con- 
stitutes, in  combination  with  red,  the  secondary 
orange  ;  and  when  compounded  with  blue,  it  pro- 
duces the  secondary  green.  These  two  colors  are, 
therefore,  its  melodising  hues ;  and  its  most  power- 
ful contrast  is  black. 

Red,  the  second  of  the  primaries,  is  the  most 
positive  of  all  colors,  holding  the  middle  station 
between  yellow,  which  is  most  allied  to  light,  and 
blue,  which  is  most  allied  to  shade.  The  hues 
•with  which  it  melodises  in  series  are  orange  and 
purple,  being  its  combinations  with  the  two  other 
primaries.  Its  contrasting  color  is  green,  a  com- 
pound of  yellow  and  blue. 

Blue  is  the  third  of  the  primary  colors,  and 
nearest  in  relation  to  shade  or  coolness.  Its  con- 
trasting color  is  the  secondary  orange,  and  its 
melodising  colors  in   series,    green   and  purple. 

Each  of  the  intermediate  compound  colors  or 
secondaries  have  others,  with  which  they  are  con- 
trasted or  harmonise,  through  every  variety  of  tint. 

In  order  to  obtain  a  knowledge  of  the  harmony 
of  every  color  applicable  to  the  practice  of  painting, 
the  student  must  assiduously  investigate  the  nu- 
merous combinations  observable  in  nature,  and 
perseveringly  endeavour  to  reproduce  these  arti- 
ficially. It  is,  however,  satisfactory  to  know  that 
their  most  pleasing  combinations  are  strictly  regu- 
lated by  the  laws  of  harmony  through  the  countless 
varieties  of  color,  from  their  brightest  or  deepest 
tone  to  their  tenderest  tint.  While  the  student, 
therefore,  is  investigating  effects  observed  in  na- 
ture, he  ought  to  make  constant  reference  to  these 
laws  to  direct  his  inquiries. 

The  practical  part  of  painting  consists  in  laying 
colors  on  the  objects  of  a  picture,  so  as  to  exhibit 
them  under  the  peculiar  circumstances  in  which 
they  are  placed  with  respect  to  the  coolness  or  glow 
of  the  atmosphere,  or  the  light,  shade,  or  reflection 
■which  may  be  thrown  upon  them  The  use  of 
colors,  accordingly,  is  the  blending  and  adapting 
of  them  so  as  to  impart  to  every  object  in  a  picture 
a  natural  appearance,  and  by  a  general  harmony 
of  the  tints  to  produce  a  pleasing  effect  upon  the 
spectator. 


MATERIALS    FOIl    PAPER. 
(Resumed  from  page  86,    and  concluded.) 

The  stalks  of  the  mallow,  which  grows  in  such 
profusion  on  the  sides  of  hedges,  having  an  upright 
herbaceous  stalk,  round  leaves,  and  purple  flowers, 
have  been  found  by  more  than  one  individual  to  be 
well  adapted  to  the  production  of  paper.  A  few 
years  back,  M.  de  L'Isle  presented  to  the  Academic 
des  Sciences  a  volume  printed  on  paper  made  of  this 
material.  The  celebrated  chemists,  Messrs.  Lavoi- 
sier, Sage,  and  Berthollet,  gave  their  testimony  in 
its  favour,  considering  it  likely  to  prove  of  great 
utility  as  hangings  for  apartments  ;  it  having  a  natu- 
ral hue  much  more  solid  than  can  be  given  by 
coloring  matter,  which  might  with  advantage  serve 
as  a  ground-work  for  other  drawings. 

Many  attempts  have  been  made  from  time  to  time 
to  convert  straw  into  a  useful  material  for  the  ma- 
nufacture of  paper,  and  several  persons  have  endea- 
voured to  secure  to  themselves  by  patent  the  advan- 
tages which  they  considered  likely  to  accrue  from 
the  discovery  of  a  new  process.  So  late  as  1825  a 
patent  was  taken  out  for  manufacturing  paper  from 
straw,  but  the  plan  pursued  was  extremely  similar 
to  those  which  had  been  previously  adopted,  and 
which  had  failed.  The  paper  hitherto  produced  from 
straw  has  always  been  extremely  harsh,  coarse, 
easily  torn,  and  but  little  fitted  for  any  useful 
purpose. 

Judging  from  all  the  trials  which  have  hitherto 
been  made,  there  is  little  question  that  linen  rags 
form  the  very  best  material  for  paper ;  those  of  cot- 
ton can  indeed  now  be  applied  to  the  same  purpose 
with  nearly  equal  advantage  :  the  vast  quantity  of 
these  rags  of  all  descriptions  which  are  now  available 
to  the  purpose,  renders  the  adoption  of  any  other 
material  of  little  moment ;  but  should  any  unfore- 
seen circumstances  hereafter  cause  a  scarcity  of  linen 
and  cotton  rags  for  the  production  of  this  most 
essential  article  of  civilized  life,  it  is  plain  that  we 
are  surrounded  by  vegetable  substances  which  are 
convertible  into  most  valuable  substitutes.  That 
part  of  hemp  and  flax  which  is  thrown  away  as 
refuse,  because  it  is  too  rough  and  short  for  spinning, 
and  which  in  general  amounts  to  a  large  proportion 
of  the  whole,  may,  if  properly  prepared  and  bleached, 
be  made  into  as  good  paper  as  the  most  valuable 
part  of  the  plant,  after  it  has  been  converted  into 
cloth,  and  worn  for  years. 

The  bine  of  hops  likewise  makes  a  very  good 
material  for  paper.  It  is  calculated  that  the  stalks 
of  the  hops  grown  in  Kent,  Sussex,  and  Worces- 
tershire, and  which,  after  the  flowers  have  been 
plucked,  are  now  thrown  away  as  useless,  would 
supply  materials  for  the  manufacture  of  all  the 
paper  consumed  in  England. 

Paper  has  recently  been  fabricated  in  France  from 
the  liquorice  root,  or  the  root  of  the  glycyrrhiza 
germanica.  It  is  said  that  this  paper  is  very  white, 
and  does  not  require  any  size  in  its  preparation, 
while  it  can  be  manufactured  at  a  price  much  lower 
than  that  made  from  rags. 

Many  attempts  have  been  made  to  convert  the 
husk  of  maize  or  Indian  corn  to  the  same  useful 
purpose.  We  are  told  of  an  excellent  paper  being 
prepared  at  Rimini  from  the  husks  of  maize,  and 
lately  a  patent  has  been  obtained  in  America  for  a 
similar  application  of  this  material.  Both  the  husks 
and  flag  leaves  being  mixed  with  certain  proportions 
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of  alkali  and  of  water,  and  exposed  to  a  gentle  heat 
for  two  hours,  are  converted  into  a  pulp  which  is 
managed  in  every  respect  like  the  pulp  of  rags  in 
the  manufacture  of  paper. 

Another  patent  has  been  recently  taken  out  in 
London  for  the  fabrication  of  a  coarse  kind  of  paper, 
especially  ajiplicable  to  the  sheathing  of  ships  in  the 
manner  that  tarred  brown  paper  is  usually  applied. 
The  material  is  a  peculiarly  soft  kind  of  moss,  which 
grows  abundantly  in  ditches  and  the  low  grounds  of 
Holland.  In  that  country,  and  in  several  of  the 
northern  states  of  Germany,  paper  made  from  this 
plant  is  employed  as  a  covering  lor  the  bottoms  of 
ships,  between  the  wood  and  copper  sheathing,  and 
is  found  to  be  peculiarly  serviceable  in  preventing 
leaks,  as  in  consequence  of  its  absorbent  quality  it 
swells  up,  forming  a  close  and  firm  packing  under 
the  copper. 

In  the  time  of  Marco  Polo  (the  thirteenth  century) 
great  use  was  made  of  the  mulberry-tree.  "  The 
Grand  Khan,"  says  the  Venetian  traveller,  "causes 
the  bark  to  be  stripped  from  those  mulberry-trees, 
the  leaves  of  which  are  used  for  feeding  silkworms, 
and  takes  from  it  that  thin  inner  rind  which  lies 
between  the  coarser  bark  and  the  wood  of  the  tree. 
This  being  steeped,  and  afterwards  pounded  in  a 
mortar,  until  reduced  to  a  pulp,  is  made  into  paper, 
resembling  that  which  is  manufactured  from  cotton.'' 

At  the  same  time  (long  before  such  a  medium  was 
thought  of  in  Europe)  a  paper  currency  was  esta- 
blished in  China.  The  paper  of  the  mulberry-tree 
was  cut  into  pieces  of  difierent  sizes,  according  to 
the  value  they  were  intended  to  represent ;  each  piece 
was  signed  by  a  number  of  government  officers, 
and  stamped  with  the  emperor's  own  seal,  tinged 
with  vermUlion.  This  paper  money  was  circulated 
in  every  part  of  the  emperor's  dominions,  ho  per- 
son, at  the  peril  of  his  life,  daring  to  refuse  to 
accept  it  in  payment. 

"  The  consumption  of  paper  in  China,"  says 
father  Du  Halde,  "  is  so  prodigious,  that  it  is  not 
surprising  they  make  it  of  all  sorts  of  materials ; 
for  besides  the  immense  quantity  used  by  the  learned 
and  students,  and  to  stock  tradesmen's  shops,  one 
cannot  conceive  how  much  is  consumed  in  private 
houses  ;  one  side  of  their  rooms  is  nothing  but 
windows  of  sashes  covered  with  paper ;  on  the  rest 
of  the  walls,  which  are  of  plaster,  they  paste  white 
paper,  by  which  means  they  preserve  them  clean 
and  smooth  ;  the  ceiling  also  is  made  of  frames 
covered  with  paper,  on  which  they  drew  divers 
ornaments.  If  it  has  been  justly  said  that  the 
Chinese  apartments  are  adorned  with  that  beautiful 
varnish  which  we  admire  in  Europe,  it  is  also  true 
in  the  greatest  part  of  the  houses  there  is  nothing 
to  be  seen  but  paper  :  the  Chinese  workmen  have 
the  art  of  pasting  it  very  neatly,  and  it  is  renewed 
every  year." 
»  Tlie  natives  of  Ceylon  adopted  a  less  artificial 
paper,  and  plucked  from  one  of  their  trees  tablets 
which  have  resisted  for  many  ages  the  ravages  of 
time.  These  are  the  leaves  of  the  mountain  palm, 
or  Corypha  umhracuUfera,  called  by  the  Cingalese 
the  talipot-tree.  Some  of  their  sacred  records  are 
graven  on  bronze  plates  which  are  neatly  bordered 
with  silver,  but  the  books  of  importance  in  the 
Cingalese  language,  relative  to  the  religion  of 
Buddha,  are  written  on  laminie  of  the  leaves  of 
this  tree,  the  characters  being  engraved  upon  them 
with  either  a  brass  or  an  iron  style. 


The  Japanese  make  an  excellent  paper  from  tl»e 
bark  of  a  species  of  mulberry-tree.  The  Toii- 
quinese  manufacture  paper  from  silk,  and  from  the 
rinds  of  different  trees. 

The  Persians  draw  materials  for  their  paper  from 
a  mixture  of  cotton  and  silken  rags,  which  they 
manufacture  into  a  smooth  soft  surface,  and  after- 
wards polish  with  a  stone  or  shell.  It  will  not  bear 
ink  without  polishing. 

The  Aztecs  or  aborigines  of  Mexico  prepared  a 
kind  of  paper  from  the  pulpy  part  of  the  leaves  of 
the  same  aloe  which  yielded  them  a  grateful  beve- 
rage, and  afforded  them  a  strong  cordage.  Their 
hieroglyphics  were  written  on  this  paper,  pieces  of 
which,  of  various  thicknesses,  are  occasionally  found 
in  that  country,  whose  unfortunate  aborigines  have 
been  long  exterminated,  while  there  are  thus  still 
to  be  discovered  vestiges  of  their  advancement  in 
the  peaceful  arts. 


CLEANING    SHELLS. 

When  shells  are  perforated  by  sea  -worms,  or 
■when  any  other  accidental  circumstance  occurs  to 
deform  a  good  specimen,  it  is  certainly  desirable 
to  use  some  means  to  improve  it ;  and  for  this 
purpose  a  cement  may  be  made  of  fine  whitening, 
flour,  and  gum ;  the  holes  or  cranks  may  be  filled 
up  -with  this  coniposition,  and  allowed  to  dry ;  it 
should  always  be  a  little  above  the  surface,  and 
cautiously  scraped  down  -with  a  knife;  when 
ridges  or  strije  can  easily  be  imitated,  if  necessary, 
•with  a  file  or  engraving  instrument.  The  parts 
thus  mended  may  be  colored  with  common  water 
colors,  and  then  brushed  ;  or  if  on  a  smooth  shell, 
polished  with  the  palm  of  the  hand  and  afterwards 
nibbed  over  with  Florence  oil,  which  should  be 
■well  dried  off  with  a  piece  of  flannel.  If  this 
mode  is  judiciously  managed,  the  specimen  may 
be  examined,  and  the  blemish  never  discovered. 

Many  shells,  even  when  obtained  alive,  are 
incrusted  with  extraneous  matter;  the  best  and 
safest  means  of  removing  this  is  first  to  steep  them 
in  warm  water,  and  then  to  scrape  them  with  a 
knife,  er  start  them  oft'  with  an  engraving  tool. 
A  little  sand  paper  may  also  be  used,  but  care 
must  be  taken  not  to  injure  the  shell.  When  as 
much  of  the  crust  is  in  this  way  removed,  as  can 
with  safety  bo  done,  recourse  should  be  had  to 
muriatic  acid,  very  much  diluted  with  water ;  by 
applying  this  cautiously  with  a  feather,  to  the 
places  you  wish  removed,  for  a  very  short  period, 
it  will  soon  decompose  the  extraneous  matter. 
Two  minutes  at  a  time  is  as  long  as  it  can  -with 
safety  be  applied,  but  one  minute's  application 
often  has  the  desired  effect.  It  should  then  be 
cmersed  in  cold  water,  and  the  parts  well  sci-ubbed 
with  a  nail-brush  and  soap.  Should  the  crust  not 
be  entirely  removed  this  process  may  be  repeated, 
but  the  greatest  care  is  to  be  used  not  to  allow  the 
acid  to  touch  the  inside,  as  it  will  instantly  remove 
the  fine  enamelled  surface.  Some  are  so  cautious 
as  to  melt  bees'  wax,  and  coat  the  parts  of  the 
shell  they  do  not  •wish  touched  with  the  acid. 

When  water  is  used  too  hot  in  the  first  process, 
it  often  makes  tJie  fine  polished  surface  crack  in  a 
thousand  directions. 

After  the  process  of  corrosion,  some  make  use  of 
flannel  or  a  brush,  and  emery  or  tripoly,  to  polish 
the  shell.  This  may  be  done  in  cases  where  the 
polished  insidcs  liappcn  to  be  touched  tvith  the 
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corrosive  fluid;  but  in  all  instances  where  the 
places  cleared  by  the  acid,  are  of  a  white  or 
chalky  appearance,  they  should  be  Avashed  over 
-with  Florence  oil,  and  then  rubbed  hard  with 
flannel  or  a  nail-brush.  This  mode  gives  the  shell 
the  appearance  of  nature,  and  at  the  same  time 
stops  the  action  of  the  acid,  should  any  remain  in 
the  shell,  and  is  of  great  use  in  preserving  it  from 
decay.  It  is  of  infinite  use  in  preserving  the 
epidermis,  which  often,  when  it  becomes  dry  from 
lying  in  a  cabinet,  cracks  and  quits  the  external 
surface  of  the  shell.  It  would  not  be  amiss  to  rub 
them  over  with  oil  once  a  year. 

The  common  practice  of  collectors  is,  when  they 
obtain  a  specimen  which  is  a  little  worn,  to  coat 
it  over  with  a  solution  of  gum  arable,  which 
certainly  heightens  the  colors  ;  but  the  gloss  is  by 
no  means  natural,  and  a  judge  may  in  a  moment 
discover  the  deception.  This  varnishing  system 
is  carried  to  a  great  length  by  some,  j  who  have 
almost  every  shell  in  their  cabinets  daubed  over 
with  gum  arable,  and  they  all  shine  with  great 
lustre,  even  although  many  of  the  shells  should 
themselves  be  dim  in  a  natural  state. 

Oiling  shells  has  a  wonderful  effect  in  restoring 
their  colors,  when  obscured  by  the  surface  being 
somewhat  decomposed  and  of  a  chalky  appearance. 
If  not  too  much  decomposed,  the  spots  and  colors 
will  have  all  their  original  freshness.  Shells  are 
composed  of  animal  matter  and  lime,  and  when 
they  are  decomposed,  it  is  from  the  animal  matter 
being  set  at  liberty  by  the  action  of  some  acid  : 
consequently  the  application  of  oil,  is  a  substitute 
for  the  animal  matter  which  they  had  lost. 

MISCELLANIES. 

Subterraneous   Passage  of  Lightning.-— On  the 
28th  May,  1824,  a  tree  in  Vernon,   Connecticut, 
was  struck  with  lightning.     After  passing  down  the 
tree,  and  tearing  up  the  earth  at  its  root,   the  elec- 
tric fluid  passed  "  50  or  80  feet  under  the  surface 
of  the  earth  without  following  any  such  substances 
as   commonly  guides    its  course   there,  as  roots, 
stones,   &c.      The  fluid  seems  not  to  have  been 
guided  at  all  by  any  attracting  substances,   but  to 
have  been  carried  forward  nearly  in  a  straight  course 
by  a  momentum  it  had  received,  through  a  medium 
opposing  the  most  powerful  resistance,  a  medium 
in  which  it  is  commonly  supposed  to  be  dissipated 
and  lost."     The  electric  fluid  left  unequivocal  traces 
of  its  passage  through  a  distance  of  nearly  50  feet. 
Through  the  distance  of  other  30  feet  there  can  be 
no  doubt  of  its  having  passed,  as  its  eeFects  upon  a 
wall  were  distinct  at  that  distance  ;    and  it  cannot 
be  supposed  that  it  came  out  of  the  ground  and 
leaped  30  feet  to  the  wall.     This  account  is  given 
by  Professor  Kellogg,  in  Professor  Silliman's  Jour- 
nal, vel.  ix.  p.  84. 

The  Poor  Man's  Barometer. — Both  the  convol- 
vulus and  the  pimpernel  (anagallis)  fold  up  their 
leaves  on  the  approach  of  wet  weather.  The  latter 
is  called  the  poor  man's  weather-glass.  In  the 
same  manner  the  difl'erent  species  of  trefoil  con- 
tract their  leaves  at  the  approach  of  a  storm,  and 
have  been  named  the  husbandman's  barometer. 
Chicku-eed  is  another  plant  which  answers  the  same 
purpose.  When  the  flower  expands  boldly  and 
fully,  no  rain  will  happen  for  four  hours  or  upwards: 
if  it  continues  in  that  open  state,  no  rain  will  dis- 
turb the  summer's  day.    When  it  half  conceals  its 


miniature  flower,  the  day  is  generally  showery ; 
but  if  it  entirely  shuts  up  or  veils  the  white  flower 
with  its  green  mantle,  let  the  traveller  put  on  his 
great  coat,  and  the  ploughman,  with  his  beasts  of 
draught,  expect  rest  from  their  labour. 

Astronomy . — We  understand  that  a  new  society 
is  being  formed  in  London,  to  be  called  "The  Ura- 
nian  Society,"  the  object  of  which  is  the  cultivation 
of  Astronomy  by  a  union  of  funds  for  the  purchase 
of  expensive  instruments  ;  by  frequent  lectures  and 
discussions  ;  and  by  a  regular  and  continued  series 
of  observations  on  the  celestial  bodies  and  pheno- 
mena in  widely  separated  districts  and  regions. 

To  the  Editor  of  the  Magazine  of  Science. 

Sir — Having  frequently  observed,  during  the  pre- 
sent spring,  that  on  sudden  changes  of  the  wind 
from  the  SW.  or  S.  to  E.  or  NE.,  we  have  had  a 
thick  blue-colored  mist ;  sometimes,  though  but 
seldom,  accompanied  with  haze.  I  should  feel 
obliged  if  any  of  your  correspondents  have  noticed 
the  same  thing,  if  they  could  point  out  whether 
different  winds  have  any  effect  on  the  colors  of 
vapour.  Yours,  &c.  w.  h.  white. 

QUERIES. 

78 — How  is  essence  of  musk  made?  By  dissolving  musk  in 
spirits  of  wine. — Ed. 

7y — Wliy  are  there  not  the  same  number  of  eclipses  every 
year  ? 

80 — How  is  the  phosphorus  mixed  willi  the  other  ingre- 
dients in  the  making  of  Congreve's  ? 

81 — How  can  discolored  pearls  be  bleached  ?  Let  them  lie 
in  a  paste  of  maguesia  and  water  for  from  2  to  24  hours, 
iiccording  to  tlie  discoloration.  Some  persons  soak  them  in 
lime  water. — Ed. 

82 — H(jw  may  corallines  be  cleaned  and  bleached  ?  By 
boiling  them  for  a  quarter  of  an  hour  in  soap  suds  along  with 
soda. — Ed, 

S3 — Is  there  any  method  of  preserving  polished  steel  from 
rust  ? 

84 — How  is  wax  extracted  from  the  honeycomb?  By 
boiling  and  straining  it. — Ed. 

65 — How  are  fumigating  pastiles  made  ? 


CORRESPONDENTS. 

TYRO. — The  purpose  will  be  answered  by  rubbing  over  the 

instrument  the   following  powder: — Dissolve  some  lunar 

caustic,  (nitrate  of  silver.)  in  water,   and  put  a  piece  of 

copper  in  the  solution,  which  will  throw   down  a  black 

powder,  which  may  be  used  wet  or  dry. 
S.  M. — The  moulds  may  be  the  same  n?  those  recommended 

for  waxen  fruit  in  No.  3.    Modelling  will  be  treated  of  as 

early  as  possible. 
S.  M.  S.  will  see  that  he  has  been  partly  attended  to.    We 

will  write  to  him  in  a  day  or  two. 
SIMON. — We  extremely  regret  that  we  cannot  accede  to  his 

wishes. 
L.  X.  Y. — The  whole  process  of  making  vegetable  skeletons 

is  described  in  No.  7,  which  we  have  tried  and  known  to 

be  correct  and  explicit, 
T.  PRICE.— There  will  be  a  Title.  Index,  &c.  to  each  Vol. 

We  tliank  him  for  his  experiments. 
H,  C— Mr.  M.-irtin,  No.  43,  Myddleton  Street,  Clerkemvell. 
Received  J.  W.— GOG— K.  L.  S.— OBSCURO— &c.  &c. 
We  have  been  obliged  to  defer  the  continuation  of  the  article 

on  wood-engraving,  ou  account  of  the  illustrative  cuts  not 

being  ready.    Answers  to  numerous  queries  in  our  next. 


Communications,  Books  for  Review,  Inventions  for  Illustra- 
tion, fee  ,  to  be  addressed  to  the  Editor,  at  the  Printer's. 
.\11  Letters  must  be  post  paid. 
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WOOD    ENGRAVING. 

(Resumed  from  page  8  J.^ 

We  proceed  to  the  continued  review  of 
Mr.  Jackson's  splendid  work  on  Wood  En- 
graving— intending  at  present  particularly  to 
allude  to  the  practical  instructions  given  on 
the  art  in  chapter  via.  hoping  thereby  to 
direct  still  ijiore  strongly  than  before  the 
attention  of  our  readers,  not  merely  to  the 
art  itself,  but  to  the  only  work  in  the  lan- 
guage which  considers  it  in  detail ;  for  as  to 
the  instruction  given  upon  it,  and  upon  the 
correlative  arts  in  the  Encyclopedias,  that 
is  utterly  useless,  being  generally  written  by 
those  who  know  nothing  whatever  upon  the 
subject,  whereas  it  will  be  recollected  that 
Mr.  Jackson  is  himself  one  of  the  very  first 
of  our  artists  in  wood.  Having  already 
described  the  tools  it  is  now  incumbent  upon 
us  to  show  the  manner  of  using  them,  and 
the  first  thing  to  be  acquired  is  steadiness 
of  hand ;  upon  this  Mr.  Jackson  says  : — 

"  Engraving  of  Tints. — In  order  to  acquire  steadi- 
ness of  hand,  the  best  thing  for  a  pupil  to  begin 
with  is  the  .cutting  of  tints, — that  is,  parallel  lines  ; 
and  the  first  attempts  ought  to  be  made  on  a  small 
block,  such  as  is  represented  in  No.  1,  (see  cut,) 
vrhich  will  allow  each  entire  line  to  be  cut  with  the 
thumb  resting  against  the  edge.  When  lines  of 
this  length  can  be  cut  with  tolerable  precision,  the 
pupil  should  proceed  to  blocks  of  a  larger  size. 
He  ought  also  to  cut  waved  tints,  No.  2,  (see  cut,) 
■which  are  not  so  difficult ;  beginning,  as  in  straight 
ones,  with  a  S'mall  block,  and  gradually  proceeding 
to  blocks  of  greater  size.  Should  the  wood  not  cut 
smoothly  in  the  direction  in  which  he  has  begun, 
he  should  reverse  the  block,  and  cut  his  lines  in 
the  opposite  direction ;  for  it  not  unfrequently 
happens,  that  wood  which  cuts  short  and  crumbles 
in  one  direction  will  cut  clean  and  smooth  the  oppo- 
site way.  It  is  here  necessary  to  observe,  that  if 
a  certain  number  of  lines  be  cut  in  one  direction, 
and  another  portion,  by  reversing  the  block,  be  cut 
the  contrary  way,  the  tint,  although  the  same  tool 
may  have  been  used  for  all,  will  be  of  two  different 
shades,  notwithstanding  the  pains  that  may  have 
been  taken  to  keep  the  lines  of  an  even  thickness 
throughout.  This  difference  in  the  appearance  of 
the  two  portions  is  entirely  owing  to  the  wood  cut- 
ting more  smoothly  in  one  direction  than  another, 
although  the  difference  in  the  resistance  which  it 
makes  to  the  tool  may  not  be  perceptible  by  the 
hand  of  the  engraver.  It  is  of  great  importance 
that  a  pupil  should  be  able  to  cut  tints  well  before 
he  proceeds  to  any  other  kind  of  work.  The  prac- 
tice will  give  him  steadiness  of  hand,  and  he  will 
thus  acquire  a  habit  of  carefully  executing  such 
lines,  which  subsequently  will  be  of  the  greatest 
service. 

"  When  uniform  tints,  both  of  straight  and 
curved  lines,  can  be  cut  with  facility,  the  learner 
should  proceed  to  cut  tints  in  which  the  lines  are  of 
■unequal  distance  apart.  To  effect  this  tools  of 
different  sizes  are  necessary,  for  in  tints  of  this 
kind  the  different  distances  between  the  black  lines 


are  according  to  the  width  of  the  dift'erent  tools  used 
to  cut  tliera  ;  though  in  tints  of  a  graduated  tone 
of  color,  the  difference  is  sometimes  entirely  pro- 
duced by  increasing  the  pressure  of  the  graver,  and 
tints  of  this  kind  are  obtained  with  greater  facility 
and  certainty  by  this  means  ;  though  to  produce  a 
tint  of  delicately  graduated  tone,  it  is  necessary 
that  the  engraver  should  be  well  acquainted  with  the 
use  of  his.  tools,  and  also  have  a  correct  eye.  The 
cut.  No.  3,  is  a  specimen  of  a  tint  cut  entirely  with 
the  same  graver,  the  difference  in  the  color  being 
produced  by  increasing  the  pressure  in  the  lighter 
parts. 

"  Straight  line  tints  are  used  to  depict  a  clear 
sky — wr.ved  lines  are  generally  introduced  to  repre- 
sent clouds,  as  they  not  only  form  a  contrast  with 
the  straight  lines  of  the  sky,  but  from  their  form 
suggest  the  idea  of  motion.  It  is  necessary  to 
observe,  that  if  the  alternate  undulations  in  such 
lines  be  too  much  curved,  the  tint,  when  printed, 
will  appear  as  if  intersected  from  top  to  bottom,  like 
wicker-work  in  perpendicular  streaks.  In  executing 
waved  lines  it  is,  therefore,  necessary  to  be  par- 
ticularly careful  not  to  get  the  undulations  too  much 
curved. 

"  As  the  choice  of  proper  tints  depends  on  taste, 
no  specific  rules  can  be  laid  down  to  guide  a  person 
in  their  selection.  In  the  direction  of  lines  it 
should  always  be  borne  in  mind  by  the  wood  en- 
graver, and  more  especially  when  the  lines  are  not 
laid  in  by  the  designer,  that  they  should  be  disposed 
so  as  to  denote  the  particular  form  of  the  object 
they  are  intended  to  represent.  For  instance,  in 
the  limb  of  a  figure  they  ought  not  to  run  hori- 
zontally, or  vertically ;  conveying  the  idea  of  either 
a  flat  surface,  or  of  a  hard  cylindrical  form,  but 
with  a  gentle  curvature,  suitable  to  the  shape  and 
the  degree  of  rotundity  required.  A  well-chosen 
line  makes  a  great  difference  in  properly  repre- 
senting an  object,  when  compared  with  one  less 
appropriate,  though  more  delicate.  The  proper 
disposition  of  lines  will  not  only  express  the  form 
required,  but  also  produce  more  color,  as  they 
approach  each  other  in  approximating  curves,  as  in 
the  example,  No.  4,  (see  cut,)  and  thus  represent 
a  variety  of  light  and  shade,  without  the  necessity 
of  introducing  other  lines  crossing  them,  which 
ought  always  to  be  avoided  in  small  subjects  ;  if, 
however,  the  figures  be  large,  it  is  necessary  to 
break  the  hard  appearance  of  a  series  of  such 
single  lines  by  crossing  them  with  others  more 
delicate. 

"  Engraving  Curved  Lines. — In  cutting  curved 
lines  considerable  difficulty  is  experienced  in  not 
commencing  properly.  For  instance,  if  in  exe- 
cuting a  sej'ies  of  such  lines  as  are  shown  in  No.  4, 
(see  cut,)  the  engraver  commences  at  the  upper 
part,  and  works  towards  the  bottom,  the  tool  will 
always  be  apt  to  cut  through  the  line  already  formed, 
whereas  by  commencing  at  the  bottom,  and  working 
upwards,  the  graver  is  always  outside  of  the  curve, 
and  consequently  never  touches  the  lines  already 
cut.  This  difference  ought  always  to  be  borne  in 
mind,  as,  by  commencing  properly,  the  work  is 
executed  with  greater  freedom  and  ease,  while  the 
inconvenience  arising  from  slips  is  avoided.  When 
such  lines  are  introduced  to  represent  the  rotundity 
of  a  limb,  with  a  break  of  white  in  the  middle, 
expressive  of  its  greatest  prominence,  as  is  shO|Wn 
in  the  figure.  No.  5,  it  is  advisable  that  they  should 
be  first  laid  in,  or  drawn,   as  if  intended  to  be 
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continuous,  as  is  seen  in  the  figure,  No.  G,  and 
the  part  which  ai>pears  white  is  lowered,  or  cut  out, 
before  beginning  to  cut  them,  as  by  this  means  all 
risk  of  tlieir  disagreeing,  will  be  avoided. 

•'  Clear  unruffled  water,  and  all  bright  aiul  smooth 
metallic  surfaces,  are  best  represented  by  single 
lines  ;  for  if  cross  lines  be  introduced,  except  to 
indicate  a  strong  shadow,  it  gives  to  them  the  ap- 
pearance of  roughness,  which  is  not  at  all  in  accor- 
dance with  the  ideas  which  such  substances  natu- 
rally excite.  Objects  which  appear  to  reflect 
brilliant  flashes  of  light  ought  to  be  carefully  dealt 
with,  leaving  phnty  of  black  as  a  ground  work,  for 
in  wood  engraving  such  light  can  only  be  effectively 
represented  by  contrast  with  deep  color. 

"  Engraving  in  Outline. — The  word  outline  in 
wood  engranng  has  two  meanings  :  it  is  used,  first, 
to  denote  the  distinct  boundaries  of  all  kinds  of 
objects  ;  and,  secondly,  to  denote  the  delicate  white 
line,  that  is  cut  round  any  figure,  or  object,  in 
order  to  form  a  boundary  to  the  lines  by  which  such 
figure,  or  object,  is  surrounded,  and  thus  to  allow 
of  their  easier  liberation.  This  last  is  usually  called 
the  white  outline.  As  this  white  outline  ought 
never  to  be  distinctly  visible  in  an  impression,  care 
ought  to  be  taken,  more  especially  when  the  adja- 
cent tint  is  dark,  not  to  cut  it  too  deep,  or  too 
wide.  In  the  cut,  No.  7,  the  white  outline  alone 
is  seen — in  the  finished  cut  of  the  same  subject  it 
is  not  visible,  on  account  of  the  back  ground,  and 
the  lights  of  the  figure,  being  cut  away.  The 
proper  intention  of  the  white  outline  is  not  so  much 
to  define  the  form  of  the  figure,  or  object,  but  as  a 
boundary  to  other  lines  coming  against  it.  The 
small  shaving  forced  out  by  the  graver  becomes 
immediately  released,  without  the  point  of  the  tool 
coming  in  contact  with  the  true  outline. 

"  Engraving  of  Figures,  Sgc. — After  having  cut 
the  white  outline  of  the  subject,  the  next  step  is  to 
cut  a  similar  white  line  on  each  side  of  the  pen- 
cilled lines,  which  are  to  remain,  and  form  the 
impression  when  it  is  printed.  A  cut  when  thus 
engraved,  and  previous  to  the  parts  which  ai'e  white 
when  printed  being  cut  away,  or,  in  technical  lan- 
guage, blocked  out,  would  present  the  appearance 
of  the  cut,  No.  8.  It  is,  however,  necessary  to 
obsei-ve,  that  all  the  parts  which  are  to  be  blocked 
out,  have  been  purposely  retained  in  this  cut,  in 
order  to  show  more  clearly  the  manner  in  which  it 
is  executed  ;  for  the  engraver  usually  cuts  away  as 
he  proceeds  all  the  black  masses  seen  within  the 
subject.  A  wide  margin  of  solid  wood  round  the 
edges  of  the  cut  is,  however,  generally  allowed  to 
remain  till  a  proof  be  taken,  as  it  affords  a  support 
to  the  paper,  and  prevents  the  exterior  lines  of  the 
subject  from  appearing  too  hard.  When  the  cut 
is  properly  cleaned  out  and  blocked  away  it  is  then 
finished,  and  when  printed  wiU  appear  as  in  No.  9. 

"  Sculptures  and  bas-reliefs  of  any  kind  are  gene- 
rally represented  by  simple  outlines,  with  delicate 
parallel  lines  running  horizontally  to  represent  the 
ground." 

The  above  is  a  summary  of  the  direc- 
tions which  Mr.  Jackson  gives  to  amateurs, 
and  they  are  such  as,  it  is  hoped,  will  in- 
duce many  an  individual  to  try  his  hand  at 
wood  engraving.    Without,  however,  that 


acuteness  of  perception,  which  instruction 
cannot  give,  and  that  taste  which  is  to  be 
acquired  only  by  a  general  knowledge  of 
the  art  of  drawing,  proficiency  in  wood 
engraving  can  scarcely  be  expected,  but 
with  them,  although  the  learner  in  pro- 
ceeding from  one  subject  to  another  more 
complicated  will  doubtless  meet  with  diffi- 
culties which  may  occasionally  damp  his 
ardour,  yet  he  will  encounter  none  which 
will  not  yield  to  earnest  perseverance.  The 
following  arc  among  such  remarks  as  arc 
addressed  to  those  as  would  attain  the  art  as 
a  profession,  but  as  they  are  equally  appli- 
cable to  other  persons,  we  insert  them  as 
the  concluding  observations  on  this  valuable 
process. 

**  WTien  comparatively  light  objects  are  to  be 
relieved  by  a  tint  of  any  kind,  whether  darker  or 
lighter,  such  objects  are  generally  separated  from  it  ^ 
by  a  black  outline.  The  reason  for  leaving  such  an  * 
outline,  in  parts  where  the  conjunction  of  the  tints 
and  the  figures  does  not  render  it  absolutely  ne- 
cessary, is  this ;  as  those  parts  in  a  cut  which 
appear  white  in  the  impression  are  to  be  cut  away, 
it  frequently  happens  that  when  they  are  cut  away 
first,  and  the  tint  cut  afterwards,  the  wood  breaks 
away  near  the  termination  of  the  line  before  the 
tool  arrives  at  the  blank  or  while.  It  is,  therefore, 
extremely  difficult  to  preserve  a  distinct  outline  in 
this  manner,  and  hence  a  black  conventional  one  is 
introduced  in  those  parts  where  properly  there 
ought  to  be  none.  It  is  necessary  to  observe  further, 
that  when  the  white  parts  are  cut  away  before  the 
tint  is  introduced,  the  black  outline  is  very  liable  to 
be  cut  through  by  the  tool  slipping.  This  will  be 
rendered  more  intelligible  by  an  inspection  of  the 
cut,  No.  10,  where  the  cottage  is  seen  finished,  and 
the  part  where  a  tint  is  intended  to  be  subsequently 
engraved  appears  black.  Any  person  in  the  least 
acquainted  \\-ith  the  practice  of  wood  engraving 
will  perceive,  that  should  the  tool  happen  to  slip 
when  near  the  finished  parts,  in  coming  directly 
towards  them,  it  will  be  very  likely  to  cut  the 
outline  through.  When  the  tint  is  cut  first,  as 
represented  in  No.  11,  the  mass  of  wood  out  of 
wiiich  the  house  is  subsequently  engraved  serves  as 
a  kind  of  barrier  to  the  tool  in  the  event  of  its 
slipping,  and  allows  of  the  tint  being  cut  with  less 
risk  quite  up  to  the  white  outline.  By  attending 
to  such  matters,  and  considering  what  part  of  a 
subject  can  be  most  safely  executed  first,  a  learner 
will  both  avoid  the  risk  of  cutting  through  his 
outline,  and  be  enabled  to  execute  his  work  with 
comparative  facility." 

We  now  take  our  leave  of  Mr.  Jackson 
for  the  present ;  at  a  future  time  we  may 
perhaps  spare  room  for  a  few  remarks  on 
loivcring  the  blocks,  and  on  engraving  maps ; 
at  present  we  have  done,  but  not  before 
cautioning  the  pupil  in  the  preparative  draw- 
ing, and  directing  him  how  to  take  a  proof 
of  his  work,  if  required,  and  which  Mr. 
Jackson  has  omitted.  . 
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In  drawing  it  must  at  all  time  be  remem- 
bered that  the  printing  will  be  the  reverse 
of  the  drawing,  the  right  side  of  the  one 
will  be  the  left  side  of  the  other  ;  if  then  a 
landscape  be  drawn  on  wood  as  it  appears  in 
nature,  it  will  not  represent  it  properly  when, 
engraved  and  printed ;  and  so  constantly 
is  this  the  effect,  that  in  drawing  for  the 
wood  engraver,  the  reins  of  horsemen,  the 
tools  of  workmen,  &c.  must  be  drawn  as  if 
in  the  left  hand  ;  the  telescope  of  the  sailor 
as  if  held  to  the  left  eye ;  the  gun  of  the 
sportsman  to  the  left  shoulder,  &c.  in  order 
that  w^en  reversed,  as  they  will  be  when 
printed,  each  may  appear  in  its  usual  and 
proper  position.  As  an  illustration  showing 
the  necessity  for  this  we  give  the  following 
cut,  which  is  a  tracing  of  the  one  on  page 
81,  which  being  drawn  on  ordinary  princi- 
ples, shows,  when  engraved,  a  left-handed 
attitude. 


A  proof  cannot  be  taken  until  the  prin- 
cipal parts  of  the  subject  given  are  engraved, 
because  of  obliterating  the  design  ;  when  a 
proof  is  wanted  it  may  be  done  very  easily 
by  means  of  a  little  ball- shaped  dabber, 
made  of  leather  with  wool  withinside. 
Spread  evenly  upon  this  a  httle  printers' 
ink,  dap  it  carefully  on  the  block,  so  as  to 
blacken  it,  but  not  so  much  as  to  fill  up  the 
lines  with  ink ;  then  place  a  piece  of  damped 
paper  upon  the  engraving,  and  rub  the  back 
of  the  paper  with  anything  hard,  which  will 
transfer  the  ink  on  to  the  paper,  and  con- 
stitute a  proof,  by  which  the  engraver  can 
judge  of  the  progress  and  effect  of  his 
work. 

ANTI-INFLAMMABLB   SUBSTANCES. 

M.  Gay-lussac  some  years  ago  stated  that 
if  paper  be  dipped  in  a  solution  of  phos- 
phate of  ammonia  and  dried,  the  inflam- 
mability of  such  paper  is  destroyed. 

I  was  induced  by  this  observation  in  the 
winter  of  1836  to  prosecute  this  subject; 
and  at  that  period,  calico,  wood,  and  paper 
were  kept  immersed  in  various  saline  so- 
lutions for  days  together,  in  order  to  ascer- 
tain the  comparative  energy  of  such  solu- 


tions in  destroying  the  property  of  inflam- 
mability. As  the  object  of  these  experi- 
ments was  altogether  practical,  those  saline 
solutions  only  were  tried  which  could  be 
obtained  at  a  sufficiently  low  rate  for  gene- 
ral use.  Accordingly,  for  the  phosphate 
of  ammonia  proposed  by  M.  Gay-Lussac, 
the  muriate  was  substituted  ;  and  this  was 
found  to  have  the  greatest  effect  in  des- 
troying the  inflammable  property  of  wood, 
calico,  Of  paper.  Wood  should  remain  a 
week  or  ten  days  immersed  in  a  saturated 
solution  of  it ;  for  calico^and  linen  twenty 
minutes ;  and  for  paper  tw.o  or  three  hours 
at  furthest  is  sufficient.  It  either  of  these 
be  dried  after  such  immersion,  and  then  put 
into  the  flame  of  a  candle,  they  turn  black, 
but  do  not  take  fire,  and  on  being  removed 
from  the  candle  they  do  not  continue  to 
keep  alight  like  tinder,  ignited  as  it  were, 
but  without  flame. 

But  as  neither  the  muriate  of  tin,  nor  the 
muriate  of  ammonia  is  sufficiently  cheap 
for  extensive  use,  we  are^  now  to  examine 
the  fixed  alkalies  in  refereuce  to  the  pro- 
perty under  consideration. 

The  subcarbonate  of  .potass,  or  soda, 
seems  sufficiently  efficacioiis,  though  not 
to  an  equal  degree  with  ^^salts  first  men- 
tioned. There  is  little  or^o  difference  in 
the  efficacy  of  either  of  these  alkalies. 
They  both  prevent  inflammability:  but 
neither  of  them  prevents  ignition,  if  we 
may  so  speak,  that  is  to  say,  when  paper 
or  linen  is  prepared  by  them  and  held  in 
the  flame  of  a  candle  and  then  removed, 
no  flame  is  communicated,  but  the  ignited 
part  or  spark  continues  to  spread  slowly 
until  the  whole  of  the  material  is  consumed. 
And  this  it  does,  whether  the  substance  be 
held  in  one  direction  or  another ;  though 
of  course  the  ignited  margin  extends  most 
quickly  when  it  is  held  in  such  a  position 
that  it  can  rise  upward.  It  is  to  be  observed 
that  whether  calico,  linen,  or  paper,  be 
soaked  twenty-four  hours  or  a  week,  in 
solutions  of  the  alkahne  subcarbonates, 
makes  little  or  no  difference  in  reference 
to  this  power  of  ignition.  It  is  hence  ob- 
vious, that  the  muriates  of  tin  and  ammo- 
nia are  more  decidedly  anti-inflammables 
than  the  subcarbonates  of  potass  or  soda ; 
but  it  seems  not  improbable  that  these  lat- 
ter may  retain  their  powers  longer. 

As  there  is  little  or  no  difference  in  the 
power  of  these  alkahes,  and  as  the  latter 
is  now  very  considerably  cheaper  than  the 
former,  we  give  it  the  decided  preference. 

For  practical  purposes,  the  suboarbonate 
of  soda  will,  except  in  very  particular  cases, 
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be  found  sufficiently  anti-inflammable  ;  for 
no  sudden  destruction  of  property  which 
had  been  prepared  by  its  solution  could 
take  place.  Fire  falling  on  one  of  the 
leaves  of  a  book  in  a  library  so  prepared, 
could  scarcely  be  able  to  extend  itself  even 
through  the  book  on  which  it  fell ;  and 
certainly  could  not  communicate  to  other 
volumes :  and  whether  a  child's  dress,  or 
the  scenes  of  a  theatre  so  prepared  were 
set  on  fire,  there  would  be  little  difficulty 
in  extinguishing  it.  Although  therefore 
the  muriate  of  ammonia  is  a  more  complete 
anti-inflammable,  its  great  expense  com- 
pared to  subcarbonate  of  soda  is  a  formida- 
ble objection  to  its  general  use.  Papers 
saturated  with  it  might  sometimes  be  used 
instead  of' parchment,  where  it  was  the 
wish  to  give  the  greatest  degree  of  security 
to  the  documents  or  productions. 

In  reference  to  wood,  muriate  of  ammo- 
nia seems  to  have  no  advantage  over  the 
subcarbonate  of  soda.  When  wood,  al- 
though cut  in  the  thinnest  form,  is  prepared 
by  the  solution  of  this  alkali,  the  ignited 
part  will  not  extend,  as  we  have  observed 
is  the  case  with  paper  or  linen  under  the 
same  circumstances.  The  subcarbonate 
of  soda  then  is  what  we  recommend  for 
the  preparation  of  all  articles  composed  of 
wood. 

But  it  is  fair  to  consider  the  grand  ob- 
jection to  preparing  wood  by  immersion 
in  the  saline  solutions  (for  muriate  of  am- 
monia is  equally  liable  to  this  objection 
with  subcarbonate  of  soda.)  The  objec- 
tion alluded  to  is,  that  all  these  saline  im- 
pregnations are  completely  removed  by 
immersion  in  water,  or  perhaps  still  more 
quickly  by  immersion  in  solution  of  soap 
and  water.  This  was  the  case  equally  with 
muriate  of  tin,  and  some  other  solutions 
that  were  tried. 

The  objection  then,  just  mentioned,  will 
apply  to  wood  that  may  necessarily  be  ex- 
posed to  the  rain,  or  which  may  require 
cleaning  by  soap  and  water.  This  is  the 
case  with  the  deck  of  a  ship  and  the  floors 
of  dwelling  houses,  as  at  present  con- 
structed. 

But  such  seem  the  principal,  or  the  only 
exceptions  to  the  general  advantage  to  be 
derived  from  the  adoption  of  anti-inflam- 
mable wood.  A  great  part  of  the  wood 
used  in  building  is  placed  hetrveen  the 
floors,  or  on  the  sides  of  houses,  which  are 
usually  painted.  Of  course  in  either  of 
these  cases  wood  prepared  by  subcarbonate 
of  soda  will  retain  its  anti-inflammable 
properties  miimpaired. 


Of  course  the  preceding  remarks,  though 
applicable  to  all  structures  of  wood,  or 
partially  of  wood,  are  more  particularly  so 
to  all  offices  and  premises  in  which,  from 
the  trade  pursued,  or  the  number  of  do- 
cuments kept  in  paper,  the  risk  of  fire  is 
increased.  And  not  only  are  they  appli- 
cable to  public  and  private  buildings,  but 
also  to  ships,  and  particularly  to  steam  boats. 

PANORAMAS    AND    COSMORAMAS. 

Panoramas  are  cylindrical  pictures,  tlic  point  of 
view  being  placed  on  the  axis  of  the  cylinder.  By 
this  means  the  artist  is  able  to  represent,  on  the 
surface  of  the  cylinder,  all  the  objects  of  nature 
which  can  be  seen  round  a  given  point  as  far  as 
the  horizon.  The  name  panorama,  given  to  such 
pictures,  signifies  universal  view,  because  it  repre- 
sents all  the  objects  which  can  be  discovered  from 
a  single  point.  The  trace  of  panoramas  is,  there- 
fore, nothing  else  but  the  intersection  of  the 
cylindrical  surface  forming  the  picture  with  one  o^^ 
several  conical  surfaces,  having  their  summits  at 
the  points  of  view,  and  for  their  bases  all  the  lines 
in  nature  which  the  artist  proposes  to  represent. 

In  order  to  simplify  the  work,  in  painting  this 
species  of  perspective,  the  horizon  is  divided  into 
a  great  number  of  equal  parts  ;  into  twenty,  for 
example.  The  objects  to  be  represented,  which 
fall  within  each  twentieth  part  of  the  horizon,  are 
first  drawn  in  perspective  on  common  plain  sheets 
of  paper.  On  a  canvas  representing  the  develope- 
ment  of  the  cylindrical  surface  forming  the  picture, 
the  twenty  vertical  and  parallel  bands  embracing 
the  whole  horizon,  or  rather  the  objects  contained 
in  each  of  them,  are  painted  side  by  side;  and 
finally,  the  canvas  is  extended  against  the  cylin- 
drical wall  of  the  rotunda  that  constitutes  the 
panoramic  building. 

The  truth  of  this  species  of  representation.when 
well  executed,  is  so  striking,  that  it  frequently 
produces  a  belief  that  tiie  spectator  is  actually 
looking  at  nature  itself.  No  other  mode  of  repre- 
sentation makes  us  better  acquainted  with  the 
general  aspect  of  any  country  round  a  given  point, 
an  advantage  not  possessed  even  by  a  plan  in 
relief,  and  which  the  representation  of  a  part  of 
the  horizon  on  a  plane  surface  can  never  give. 

The  Cosmoramu  is  more  simple  in  construction, 
and  may  be  formed  at  less  expense  and  trouble 
than  perhaps  any  other  public  exhibition,  while  it 
may  be  varied  to  infinity. 

It  consists  merely  of  a  picture,  seen  tlirough  a 
magnifying  glass,  exactly  in  the  same  manner  as  in 
the  common  shows  exhibited  in  the  streets  for  the 
amusement  of  children.  The  dilference  not  being 
in  the  construction  of  the  apparatus,  but  in  the 
quality  of  the  pictures  exhibited.  In  the  common 
shows,  coarsely  colored  prints  are  sulficiently  good, 
in  the  Cosmorama  a  moderately  good  oil  painting 
is  employed.  The  construction  will  be  readily 
understood  by  the  following  description  and  cut. 
In  a  hole  of  a  door  or  partition  insert  a  doubly- 
convex  lens  a,  having  about  three  feet  focus.  At  a 
distance  from  it  ratlier  less  than  the  focal  distance 
of  the  lens,  place,  in  a  vertical  position,  the 
picture  n  to  be  represented.  TJie  optical  part  of 
the  exhibition  is  now  complete,  but  as  the  frame 
of  the  picture  would  be  seen,  and  thus  tlie  illusion 
be  destroyed,  it  is  necessary  to  place   between 
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the  lens  and  (lie  view,  a  square  wooden  frame, 
fonned'of  four  >hort  boards.  Tlie  frame,  -which  is 
to  bo  painted  black,  prevents  the  rays  of  light 
passing  beyond  a  certain  line,  according  to  its 
distance  from  the  eye,  the  width  of  it  is  such  that 
upon  looking  through  the  lens,  the  picture  is  seen 
as  if  through  an  opening,  which  adds  very  much 
to  the  effect,  and  if  that  end  of  the  box,  or  fraqie, 
next  the  picture  have  an  edge  to  it,  representing 
the  outlet  of  a  cave,  a  Gothic  ruin,  or  a  rocky 
archway,  which  might  be  partially  lighted  by  the 
top  of  the  box  being  semi-transparent,  the  beauty 
and  apparent  reality  of  the  picture  would  be  very 
nmch  enhanced. 


-I   A 


Upon  the  top  of  the  frame  is  represented  a  lamp. 
It  is  this  which  illuminates  the  picture  while  all 
extraneous  light  is  carefully  excluded  by  the  lamp 
being  contained  in  a  box,  open  in  the  front  and  at 
the  top. 

CHEMICAL    SALTS. 

The  term  Salt  was  originally  employed  to  denote 
common  salt,    but  was   afterwards  generalized    by 
chemists,  and  employed  by  them  in  a  very  extensive 
and  not  very  definite  sense.      They  understood  by 
it  any  body  which  is  sapid,   easily  melted,  soluble 
in  water,  and  not  combustible  ;   or  a  class  of  sub- 
stances midway  between  earths  and  water.     Many 
disputes  arose  concerning  what  bodies  ought  to   be 
comprehended    under   the   designation,    and   what 
ought  to  be  excluded.      Acids   and  alkalies   were 
allowed  by  all  to  be  salts ;  but  the  difficulty  was  to 
determine  respecting  earths  and  metals  ;  for  several 
of  the  earths  possess  all  the  properties  which  have 
been  ascribed  to  salts,  and  the  metals  are  capable 
of  entering  into  combinations  which  possess   saline 
properties.     In  process  of  time,  however,  the  terra 
salt  was  restricted  to  three  classes  of  bodies,  viz. 
acids,    alkalies,    and   the   compounds   which    acids 
form   with  alkalies,  earths,  and    metallic    oxides. 
The  two  first  of  these  classes  were  called  simple 
salts ;  the  salts  belonging  to  the  third  class  were 
called  compound  or  neutral.      This  last  appellation 
originated  from  an  opinion  long  entertained  by  che- 
mists,   that  acids  and  alkalies,  of  which  the  salts 
are  composed,  were  of  a  contrary  nature,  and  that 
they  counteracted  one  another ;    so  that  the  result- 
ing compounds  possessed  neither  the  properties  of 
acids  nor  of  alkalies,   but  properties  intermediate 
between  the  two. 

Chemists  have  lately  restricted  the  term  salt  still 
more,  by  tacitly  excluding  acids  and  alkalies  from 
the  class  of  salts  altogether.  At  present,  then,  it 
denotes  only  the  compounds  formed  by  the  combi- 
nation of  acids  with  alkalies,  earths,  and  metallic 
oxides,  which  are  technically  called  bases.  When 
the  proportions  of  the  constituents  are  so  adjusted 
that  the  resulting  substance  does  not  affect  the 
color  of  inftision  of  litmus,  or  red  cabbage,  it  is 


then  called  a  neutral  salt.  When  the  predominance 
of  acid  is  evinced  by  the  reddening  of  these  infu- 
sions, the  salt  is  said  to  be  acidulous,  and  the  prefix 
super,  or  bi,  is  used  to  indicate  this  excess  of  acid. 
If,  on  the  contrary,  the  acid  matter  appears  to  be 
in  defect,  or  short  of  the  quantity  necessary  for 
neutralizing  the  alkalinity  of  the  base,  the  salt  is 
then  said  to  be  with  excess  of  base,  and  the  prefix 
sub  is  attached  to  its  name. 

In  the  British  chemical  schools,  it  is  now  common 
to  classify  the  salts  in  the  following  orders  : — 

Order  Ist.— The  oxy-salts.     This  order  includes 
no  salt  in  which  the  acid  or  base  is  not  an  oxydised 
body.    A  curious  law  was  observed  by  Gay  Lussac 
to  obtain  among  the  salts  of  this  order.      Since  all 
the  powerful  alkaline  bases,  with  the  exception  of 
ammonia,    are   protoxides    of  an   electro-positive 
metal,  one  equivalent  of  an  acid  will  combine  with 
one  equivalent  of  such  a  base,  and  form  with  it  a 
neutral  salt.     Now,  if  we  divide  the  order  into  fami- 
lies, arranged  according  to  the  acid,   as  sulphates, 
nitrates,    &c.    it    follows  that  in  each  family  the 
oxygen  of  the  salt  must  bear  a  constant  ratio  to  the 
oxygen  of  the  base ;  thus,  since  one  equivalent  of 
sulphuric  acid  contains  three  atoms  of  oxygen,  and 
one  equivalent  of  nitric  acid  five,  we  have  the  ratio 
of  the  oxygen  of  the  acid  to  the  base  in  the  neutral 
proto-sulphates  as  three  to  one,  and  in  the  neutral 
proto-nitrates  as  five  to  one.     Should  the  base  pass 
into  a  higher  state  of  oxidation,  as  to  the  state  of 
binoxide,  then  will  it  be  disposed  to  unite  with  two 
equivalents  of  the  acid  ;  that  is,  twice  the  quantity 
of  oxygen  forming  a  bi-salt,  still  preserving  the  same 
ratio  of  oxygen  as  in  the  proto-salts  of  the  same 
acid  and  base.     This  order  of  salts  comprehends  the 
sulphates,  double  sulphates,  sulphites,  hyposulphites, 
hyposulphates,  nitrates,  nitrides,  chlorates,  iodates, 
phosphates,  pjTiphosphates,  metaphosphates,  arse- 
niates,  chromates,  borates,  and  carbonates. 

Order  2nd.  The  hydro-salts.  This  order  in- 
cludes no  salt  the  acid  or  base  of  which  does  not 
contain  hydrogen.  In  this  order  the  hydrochlorides 
are  not  included,  since  the  action  of  the  hydrochlo- 
ric acid  acts  upon  metals  and  oxides  of  metals 
through  the  agency  of  the  chlorine.  The  same  re- 
mark holds  with  the  hydriodic  and  other  hydracids. 
The  only  salts  included  in  this  order  are  in  fact 
compounds  of  the  hydracids  with  ammonia  and 
phosphuretted  hj'drogen.  In  some  other  salts 
rather  as  an  electropositive  ingredient  or  base  than 
as  an  acid,  and  such  salts  are  therefore  placed 
under  a  different  order. 

OrderSrd. — Sulphuric  salts.  This  order  includes 
no  salt,  the  electropositive  or  negative  ingredient  of 
which  is  not  a  sulphuret.  The  salts  of  this  order 
are  double  sulphurets,  such  as  the  hydrosulphurets 
of  potassium,  sodium,  calcium,  &c. 

Order  4th. — The  haloid  salts.  This  order  in- 
cludes no  salt  the  electropositive  or  negative  ingre- 
dient of  which  is  not  haloidal.  The  salts  of  this 
order  are  double  salts,  and  one  or  other  of  the 
ingredients  must  be  analogous  to  sea  salt,  such  as 
the  hydrochlorides,  aurochlorides,  oxychlorides, 
double  iodides,  silica  fluorides,  &c. 

As  almost  every  acid  unites  with  every  base,  and 
sometimes  in  several  proportions,  it  follows  that 
the  number  of  salts  must  be  immense.  Several 
thousands  are  already  known,  although  not  above 
thirty  were  believed  to  exist  fifty  years  ago.  The 
early  names  of  the  salts,  so  far  as  these  bodies  were 
known  to  chemises,  were  wholly  destitute  of  scieu- 
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tific  precision.  At  present,  however,  they  are  uni- 
versally designated  according  to  the  nomenclature 
of  Morveau.  The  name  of  each  salt  consists  mainly 
of  two  words,  one  generic,  the  other  specific.  The 
generic  word  precedes  the  specific,  and  is  derived 
from  the  arid  ;  the  specific  conies  from  the  base. 
For  example,  a  salt  consisting  of  sulphuric  acid  and 
soda,  is  spoken  of  generically  under  the  name  of  a 
sulphate,  and  specifically,  by  adding  the  name  of 
the  base;  thus  sulphate  of  potash.  The  termina- 
tion ate  corresponds  with  the  acid  whose  termina- 
tion is  in  ic,  and  the  termination  He  with  the  acid 
whose  termination  is  in  ous ;  thus  sulphuric  acid 
gives  sulphates;  sulphurous  acid,  sulphites.  There 
are  some  acids  containing  less  oxygen  than  those 
that  terminate  in  ous ;  in  such  case  the  word  hypo 
is  prefixed  ;  thus  we  have  i^ypo-sulphurous  acid, 
Aypo-nitrous  acid,  giving  also  salts  that  are  called 
Ay/jo-sulphites,  and  hypo -nitnies.  When  the  salt 
is  a  compound  of  one  atom,  or  proportional  of  acid 
with  one  of  base,  it  is  distinguished  simply  by  the 
words  denoting  the  acid  and  the  base,  without  the 
addition  of  any  prefix.  If  the  salt  contains  two 
atoms  of  acid  united  to  one  atom  of  base,  the 
Latin  numeral  adverb  bis  or  bi  is  prefixed.  Thus 
bisulphate  of  potash  is  a  salt  composed  of  two  atoms 
sulphuric  acid  and  one  atom  potash.  Were  there 
three,  four,  &c.  atoms  acid,  the  numeral  adverbs 
ter,  quattr,  &c.  would  be  prefixed.  Thus  quater- 
oxalate  of  potash  means  a  compound  of  four  atoms 
oxalic  acid  and  one  acid  of  potash.  When  two 
atoms  of  base  are  combined  with  one  atom  of  acid, 
this  is  denoted  by  prefixing  the  Greek  numeral 
adverb  dis.  Thus  diphosphate  of  potash  means  a 
compound  of  two  atoms  potash  with  one  atom 
phosphoric  acid.  The  prefixes  tris,  tetrakis,  &c. 
indicate  three,  four,  &c.  atoms  of  base  with  one 
atom  of  acid.  Salts  of  this  description  were 
formerly  termed  sub-salts;  at  least  in  those  instances 
where  an  alkaline  reaction  was  produced  upon  test- 
liquors  from  the  excess  of  base. 

We  have  stated  above  that  salts  are  at  present 
understood  to  be  compounds  only  of  acids  and 
bases.  The  discoveries  of  Sir  H.  Davy,  however, 
require  us  to  modify  this  generally  received  defini- 
tion. Many  bodies,  such  as  common  salt  and  mu- 
riate of  lime,  to  which  the  appellation  of  salt  can- 
not be  refused,  have  not  been  proved  to  contain 
either  acid  or  alkaline  matter,  but  must  according 
to  the  strict  logic  of  chemistry,  be  regarded  as 
compounds  of  chlorine  with  metals.  Such  com- 
pounds, possessing,  for  the  most  part,  the  proper- 
ties of  solubility  in  water,  and  sapidity,  are  to  be 
included  under  the  general  name  of  salts.  They 
are  denominated  chlorides,  iodites,  and  bromites,  of 
the  metals,  according  to  the  particular  constitution 
of  each.  Thus  the  compound  of  chlorine  and  cal- 
cium, formerly  known  as  muriate  of  lime,  is  called 
the  chloride  of  calcium.  The  solubility  of  salts  in 
water  is  their  most  important  general  quality.  In 
this  menstruum  they  are  generally  crystallized ; 
and  by  its  agency  they  are  purified  and  separated 
from  one  another,  in  the  inverse  order  of  their 
solubility.  The  determination  of  the  quantity  of 
salt  which  water  can  dissolve,  is  not  a  very  diffi- 
cult process.  It  consists  in  saturating  the  water 
exactly  with  the  salt,  whose  solubility  we  wish  to 
know,  at  a  determinate  temperature,  weighing  out 
a  certain  quantity  of  that  solution,  evaporating  it, 
and  giving  the  saline  residue. 


MISCELLANIES. 

Moss. — The  humble  and  apparently  insignificnnt 
moss  is  an  active  agent  in  some  of  the  most  impor- 
tant changes  of  nature.  By  its  great  absorption  of 
moisture,  its  decay  and  subsequent  revival  in  suc- 
cession, the  hardest  rock,  upon  which  not  even  a 
blade  of  grass  could  grow,  becomes  covered  in  the 
course  of  years  with  a  stratum  of  fertile  soil,  sup- 
])orting  the  most  luxuriant  trees.  At  first  a  little 
dust  is  blown  into  the  interstices  of  the  rock,  into 
which  are  also  driven  by  the  winds  some  of  the 
seeds  of  the  moss  from  a  less  sterile  spot.  Here 
they  vegetate,  and  the  hitherto  naked  rock  becomes 
covered  with  pretty  green  tufts  ;  which  spreading 
wider  and  wider  year  after  year  its  whole  surface  is 
at  length  covered  with  the  smiling  carpet  of  Nature. 
The  continual  growth  and  decay  of  the  moss  and 
other  small  plants,  gradually  increase  the  thickness 
of  the  stratum,  larger  plants,  the  seeds  of  which 
are  borne  from  all  quarters  by  the  weather ;  the 
rotting  of  these  plants  continue  to  add  to  the  soil, 
till  at  last  are  seen  to  flourish  the  noblest  trees  of 
the  forest.  Thus,  the  hard  and  barren  rock  is  made 
to  abound  in  the  richest  products  and  the  grandest 
vegetation  :  and  thus  are  the  sandy  heaths  and 
desert  plains  converted  into  verdant  and  fruitful 
fields.  On  the  tops  of  the  highest  hills  and  moun- 
tains the  mosses  attract  the  moisture  from  the  clouds, 
which  trickling  through  every  crevice  to  find  its  way 
to  the  lowest  place,  accumulate  and  form  cascades 
and  brooks,  which  again  uniting  swell  into  the 
largest  rivers.  These  waters  flowing  into  the  sea 
are  again  raised  by  the  influence  of  the  sun's  rays, 
and  form  clouds,  again  to  be  employed  in  fertilizing 
and  refreshing  the  earth.  Such  is  the  admirable 
and  unceasing  process  of  Nature. 

Paper  Nautilus. — "  Among  the  principal  mi- 
racles of  nature,"  says  Pliny,  "  is  the  animal  called 
Nautilus,  or  Pompilos.  It  ascends  to  the  surface 
of  the  sea  in  a  supine  posture,  and  gradually  raising 
itself  up,  forces  out,  by  means  of  its  tube,  all  the 
water  from  the  shell,  in  order  that  it  may  swim  the 
more  readily  ;  then  throwing  back  the  two  foremost 
arms,  it  displays  between  a  membrane  of  wonderful 
tenacity,  which  acts  as  a  sail,  while  with  the  re- 
mairitng  arms  it  rows  itself  along,  the  tail  in  the 
middle  acting  as  a  helm  to  direct  its  course,  and 
thus  it  pursues  its  voyage  ;  and  if  alarmed  at  any 
appearance  of  danger,  takes  in  the  water  and 
descends." 

Book  of  Eternity. — In  Signior  Castagnetta's  ac- 
count of  the  asbestos  we  find  a  scheme  for  the 
making  of  a  book,  which,  from  its  imperishable 
nature,  he  is  for  calling  the  Book  of  Eternity. 
The  leaves  of  this  book  were  to  be  the  asbestos 
paper,  the  cover  of  a  thicker  sort  of  the  same  mate- 
rial, and  the  whole  sewed  together  with  thread  spun 
from  the  same  substance.  The  things  to  be  com- 
memorated in  this  book  were  to  be  written  in  letters 
of  gold,  so  that  the  whole  matter  of  the  book  being 
incombustible,  and  everlastingly  permanent  against 
the  force  of  all  the  elements,  and  subject  to  no 
changes  from  fire,  water,  or  air,  must  remain  for 
ever,  and  always  preserve  the  writing  committed  to  it. 

Pyropliori  of  easy  preparation. — It  is  well  known 
that  when  2^  parts  of  pure  tartaric  acid,  deprived 
of  its  water  of  crystallization,  are  quickly  mixed 
in  a  dry  capsule  with  eight  parts  of  jjcroxide  of 
lead,  perfectly  dVy  and  reduced  to  powder,  ignition 
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•very  soon  occurs  throughout  the  mass,  which  is 
very  vivid  and  of  long  duration.  This  fact,  first 
mentioned  by  Mr.  M'alker,  would  lead  to  the  sup- 
position that  other  organic  substances  would  un- 
dergo similar  reaction  with  peroxyde  oij||fead  ;  and 
this  has  been  verified  by  the  experiments  of  M. 
Boetliger.  On  experimenting  with  the  oxalic  and 
citric  acids,  he  found  that  the  action  of  the  former 
on  the  peroxyd  of  lead  was  more  rapid,  and  per- 
haps stronger,  than  that  of  tartaric  acid ;  while 
ttiat  of  citric  acid  was  rather  weaker.  Thus,  on 
mixing  together  54  parts  of  peroxyd  of  lead,  and 
1  i)art  of  oxalic  acid  dried  in  hot  air,  or  containing 
19  per  cent,  of  water,  almost  instantaneous  igni- 
tion of  the  mass  occurs  ;  but  it  continues  for  a 
much  shorter  time  than  with  the  tartaric  acid,  be- 
cause the  oxalic  acid  contains  less  carbon.  In 
order  to  obtain  a  pyrophorus  with  citric  acid,  1  atom 
of  citric  acid,  previously  fused  and  kept  some  time 
in  fusion,  then  dried  and  pulverized,  must  be 
promptly  mixed  with  2  atoms  of  peroxyd  of  lead  at 
the  temperature  of  73"  Fahr.  The  ignition  of  the 
whole  mass  is  almost  as  vivid,  and  continues  for  as 
long  a  time  as  with  tartaric  acid.  Minium,  litharge, 
and  carbonate  of  lead,  mixed  with  tartaric  acid, 
yield  also,  according  to  M.  Boetliger,  pyrophori, 
but  not  so  good  as  those  yielded  by  pure  oxyd. 


ANSWERS    TO    aUERIES. 

12 Why  is  air  always  blown  from  on  electrified  point? 

The  air  contiguous  to  aii  electrified  point,  being  in  a  similar 
state  of  electricity  by  contact,  repels  and  is  repelled  by  the 
jioint,  it  consequently  Hies  off;  when  another  portion  of  air 
immediately  fills  the  vacancy— the  constant  succession  of  the 
repulsion  giving  rise  to  the  idea  of  air  being  blown  from  tlie 
point— ZERO. 

23 Whence  Is  the  origin  of  animal  heat  ?    Answered  in 

Page  75. 
24_Hovv  may  shells  be  best  cleaned  ?  Answered  in  Page  95. 
36  &.  74— Why  is  it  that  certain  ponds,  lakes,  and  rivers 
never  freeze,  even  in  the  coldest  winters  ?  There  may  be 
niiiny  causes.  Bome  of  them  may  be  impregnated  with  sahne 
matter,  as  many  mineral  waters  ;  others  may  be  connected 
with  internal  volcanic  matter,  as  the  hot  springs  of  Iceland; 
and  others,  as  Loch  Ness,  according  to  Professor  Anderson, 
do  not  freeze,  because,  owing  to  their  immense  depth,  the 
waters  can  never  be  cooled  down  to  the  freezing  point,  or 
rather  to  40".  that  being  the  point  at  which  water  is  the 
densest.  Could  the  whole  mass  be  cooled  beyond  this  degree, 
the  chilled  water  would  be  retained  at  the  surface,  and 
become,  when  still  farther  cooled,  frozen— Kd. 

40  &  42 What  is  the  cause  of  solar  and  lunar  halos?   Of 

parhelia,  or  mock  suns,  and  paraselenie,  or  mock  moons  ? 
When  light  ileecy  clouds  pass  over  the  sun  and  moon  they 
are  often  encircled  with  one,  two,  three,  or  even  more,  co- 
lored rings;  and,  in  cold  weather,  when  particles  of  ice  are 
floating  in  the  higher  regions,  the  two  luminaries  are  fre- 
quently surrounded  with  fhe  most  complicated  phenomena, 
consisting  of  concentric  circles— circles  passing  through  their 
discs- segments  of  circ.es— and  mock  suns,  formed  at  the 
points  where  these  circles  intersect  each  other  The  name 
HALO  is  given  indiscriminately  to  these  phenomena,  whether 
they  are  seen  around  the  sun,  or  the  moon.  They  are  called 
parhelia  when  seen  around  the  sun,  and  paraselente  when 
seen  round  the  moon.-BKEWSTERS  OPTICS. 

41— Hyacinth  and  Narcissus  roots  grow  more  rapidly  in 
colored  than  in  white  glasses.  Query,  the  reason?  The 
spongioles,  or  finest  filircs  of  all  roots,  perish  at  certain  sea- 
sons, when  the  main  root  becomes  dormant,  until  the  stimu- 
lus of  moisture  and  warmth  combined,  again  cause  them  to 
throw  out  new  fibres.  In  the  dark  they  have  the  power  of 
decomposing  the  moisture  into  its  elements  of  hydrogen  and 
oxygen,  but  wlien  exposed  to  light  this  abstracts  from  them 
the  oxygen,  which  in  the  first  stage  of  the  germination  of 
seeds,  as  well  as  in  the  re-growth  of  bulbous  roots,  is  neces- 
sary for  their  well-i)cing.  When  leaves  are  put  forth  these 
organs  assist  by  their  action  what  at  lirst  the  roots  alone  had 
to  furnish, — F.  L  S. 


57 — When  a  shred  of  camphor  is  placed  on  water  it  swims 
round  in  circles,  but  if  a  little  grease  be  dropped  in  it  stops. 
and  seeks  the  side  of  the  vessel.  What  is  the  reason  of  this  ? 
Camphor  being  a  volatile  body  tliere  is  continual  emission 
of  its  vapour  in  radii  from  its  centre,  consequently  those 
parts  in  Immediate  contact  with  the  edge  of  the  water  repels, 
and  is  repelled  by  it,  giving  rise  to  the  peculiar  motion 
observed ;  but  w  hen  oil  is  dropjjed  on  the  water  it  instantly 
spreads  over  the  surface,  envelujjes  the  camphor,  dissolves 
it,  fills  up  the  pores  contiguous  to  the  edge  of  the  water,  and 
thus  prevents  the  emission  of  its  vapour  from  those  parts 
which  is  the  sole  cause  of  its  motion.  When  camphor  is 
placed  on  water  saturated  with  camphor  it  has  no  motion  ; 
for  the  water  emitting  camphor  vapours,  as  well  as  that  which 
floats  on  it,  the  two  forces  balance  each  other,  motion  is 
destroyed,  and  equilibrium  established. — ZERO, 

58 — How  can  a  precipitate  be  formed  from  a  decoction  of 
cochineal?  Add  a  solution  of  alum,  one  part  of  alum,  and 
three  of  water,  and  to  the  mixed  liquor  add  a  little  ammonia, 
(the  common  s|)irits  of  hartshorn  of  the  shops.)  There  will  be 
formed  a  precii)itate  of  alumina,  and  carmine. 

59 — How  are  quills  clarified  ?  Answered  on  Page  8S. 

61— How  can  silver  be  gilt  without  the  use  of  mercurj'  ? 
By  two  methods ;  the  one  called  dry  gilding.  This  is  done 
by  steeping  a  linen  rag,  in  a  solution  of  gold  in  aqua-rcgia. 
or  nitro-murialic  acid,  burning  the  rag  afterwards,  and  then 
having  the  article  to  be  gilt  well  burnished.  A  piece  of  cork 
is  dipped  first  into  a  solution  of  salt  and  water,  then  into  the 
black  powder,  and  lastly  rubbed  over  the  silver.  The  second 
method  is  called  water  gilding,  which  Ure  in  his  "  Dictionary 
of  Chemistry"  describes  as  follows: — The  solution  of  gold 
may  be  evaporated  till  of  an  oily  consistence,  sulfered  to 
crysfaUize,  and  the  crystals  dissolved  in  water  be  em- 
ployed, instead  of  the  acid  solution.  If  this  be  copiously 
diluted  with  alcohol,  a  piece  of  clean  iron  will  be  gilded  by 
being  steeped  therein;  or  add  to  the  solution  about  three 
times  its  quantity  of  sulphuric  ether,  which  will  soon  take 
up  the  nitro-muriate  of  gold,  leaving  the  acid  colorless  at 
the  bottom  of  the  vessel,  which  must  then  be  drawn  off. 

63 — Can  gluten  be,  by  any  process,  made  to  answer  the 
same  purpose  as  Indian  rubber?  Gluten  being  brittle  wlien 
dry,  and  decomposed  when  moisture  is  present,  it  is  evident 
it  can  never  be  substituted  for  caoutchouc. 

67— If  a  thread  be  twisted  tightly  round  a  poker  it  will  not 
burn,  though  held  in  the  flame  of  a  candle.  Why  is  this  ? 
Because  every  body  must  attain  a  certain  degree  of  heat 
before  it  will  burn,  and  in  this  case  the  thread  cannot  reach 
that  degree,  because  the  heat  is  carried  off  immediately  % 
the  good  conducting  powers  of  the  poker. — Ed. 

68— What  is  the  construction  of  the  Cosmorama  ?  Answered 
in  Page  101. 


QUERIES. 


86 — Why  arc  eggs  coagulated  when  boiled,  and  incapable 
of  again  assuming  the  fluid  state? 

87 — What  occasions  the  whistling  sounds  of  volant  bodies  ? 

gS — How  are  those  brilliant  colors  obtained  which  we  see  in 
chemists'  shops  ? 

89 — Two  balls,  each  of  one  poimd  weight,  suspended  on 
separate  strings,  contiguous,  but  not  touching,  showing  no 
inclination  to  coalesce— at  what  height  from  the  earth's 
surface  would  they  manifest  attraction  for  each  other  ? 

CORRESPONDENTS. 

C.  H.  S. — Of  any  bookseller  for  two  guineas  and  a  half. 

ZERO  —We  will  give  him  the  requisite  information  as  early 
as  possible.  It  is  already  written  out.  The  chemical 
changes  that  takes  place  in  fermentation  are  explained  in 
No.  IX. 

W.  R.— Divide  the  pattern  by  lines  crossing  each  other, 
similar  to  ruled  paper,  but  more  or  less  distant,  as  the  copy 
is  to  be  larger  or  smaller.  Then  draw  in  each  interstice 
of  the  ruled  paper  that  which  appears  in  the  corresponding 
part  of  the  pattern. 

Received  GOG— WILLIAMS,  &c.  &c. 

Several  letters  sent  to  our  Office  have  been  refused,  the 
postage  not  being  paid. 

Communications,  Books  for  Review,  Inventions  for  Illustra- 
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Town  and  Country. 
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ELECTHICAL  MACHINE  AT  THE  COLOSSEUM,   KEGENT'S  PARK. 
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Fig.  3. 
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Fig.  2. 
PLATE  ELECTRICAL  MACHINE. 
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ELECTRICITY. 


(Resumed  from  page  85. J 


In  our  future  experimental  researches  on 
Electricity,  it  will  be  necessary  to  use  a 
machine^  for  the  piu'pose  of  accumulating 
the  fluid  in  greater  quantity  than  the  glass 
tube  or  such  simple  means  allows,  and 
also  of  retaining  it  in  such  a  condensed 
state  as  to  afford  the  powerful  effects  of 
which  it  is  capable,  and  we  are  glad  to 
have  the  opportunity  of  describing,  at  the 
same  time  as  the  ordinary  machine,  that 
large  and  powerful  apparatus  now  exhibiting 
at  the  Colosseum,  Kegent"s  Park,  but  lest 
by  this  introduction  the  preseiit  article 
should  be  too  long,  we  must  defer  the 
account  of  the  cylinder  machine  till  another 
opportunity;  as  that  stupendous  one  now 
exhibiting,  and  which  forms  the  subject  of 
the  first  engraving,  is  a  modification  of 
that  commonly  known  as  the  plate  machine  ; 
or  we  should,  perhaps,  with  more  j)ropriety 
of  arrangement  have  previously  discussed 
the  more  common  and  more  easily-con- 
structed and  managed  apparatus  formed 
with  a  cylinder  of  glass,  instead  of  a  sheet 
or  jilate  of  that  material. 

From  the  last  pajjcr  it  became  evident 
that  to  excite,  accumulate,  retain,  and  trans- 
fer the  electric  fluid,  a  due  knowledge  of 
electrics  and  conductors  is  necessary,  that 
the  capability  of  excitation  and  retention 
depended  upon  the  quahty  of  the  electric  ; 
the  power  of  a  rapid  transmission  of  the 
fluids,  upon  the  perfect  conducting  power 
of  the  material,  through  or  over  which  it 
is  to  pass  ;  thus  electricians  employ  for  the 
one  pui-pose  chiefly  the  metals,  they  being 
the  best  conductors ;  sulphur,  resin,  and 
silk  as  electrics,  or  as  bodies  to  be  excited, 
and  the  proper  union  of  these  forms  an 
electrical  machine. 

The  usual  form  of  the  plate  machine  is 
seen  in  Fig.  2,  to  which  the  following  des- 
cription refers.  A  is  a  circidar  plate  of  thick 
gla.ss,  supported  upon  an  axis  and  capable 
of  being  turned  round  vertically  by  the 
handle  attached  to  it.  This  plate  in  its 
revolution  is  rubbed  between  two  narrow 
cushions  on  the  upper  part  and  two  on 
the  lower  part  of  the  frame  which  sup- 
ports it,  these  are  tightened  and  loosened 
by  hand  screws  and  ma)'  be  removed  alto- 
gether for  cleaning,  &c.  The  cushions 
being  rubbed  ov(!r  with  amaJfjam,  fixed  in 
their  place,  and  the  whole  warmed,  the 
machine  will  be  fit  for  action,  as  far  at 
least  as  excitation  is  concerned.       Upon 


turning  the  handle,  sparks  of  (he  electric 
fluid  will  be  seen  to  issue  from  each  cushion, 
and  flash  to  the  nearer  objects  around.  To 
prevent  this  dispersion  a  flap  of  silk  is 
attached  to  each  cushion  and  extends  some 
distance  along  the  glass  plate  as  seen  at  c, 
the  two  flaps  of  each  pair  of  cushions  being 
sewn  together  and  somewhat  suppoi-ted  by 
strings  attached  to  a  wire  at  top  to  keep 
them  in  their  places.  Near  where  the  ■I 
silk  terminates  is  fixed  by  a  glass  rod  a 
brass  conductor  furnished  with  points  at 
the  end,  near  the  plate,  to  collect  the  fluid 
which  passes  under  the  silk,  and  with  a 
ball  at  the  other  end  for  the  convenience 
of  experiments  ;  thus  the  fluid  passes  up- 
wards from  the  earth  through  the  wooden 
frame  to  the  cushions,  it  is  di-awn  from 
them  to  the  glass  plate,  it  is  retained  by 
the  silk  flaps  ;  it  is  collected  by  the  points, 
poured  into  the  conductor,  and  there  ac- 
cumulated for  use. 

To  render  this  clearer  the  two  principal 
parts,  viz.  a  pair  of  the  cushions  and  the 
conductor  are  seen  detailed  in  Figures  3 
and  4. 

Fig.  3. — A  is  a  screw  whereby  the  cushions  are 
fastened  to  the  frame  ;  b  a  screw  bji-  loosening  or 
tightening  of  which  the  pressure  is  regulated  ;  c 
the  upper  part  of  the  frame  of  tlie  machine  ;  d  d 
the  sides  to  which  the  cushions  are  attached  ;  e  e 
the  cushions  themselves.  These  may  be  made  to 
take  off,  they  may  be  about  an  inch  wide,  of  a  length 
according  to  the  diameter  of  tlie  glass  plate,  covered 
with  leather  and  padded  with  four  or  hve  folds  of 
flannel,  or  still  better  filled  loosely  with  bran  and 
steel  jilinys,  the  back  of  them  being  of  metal  or  of 
wood. 

The  silk  to  be  attached  to  them  may  be  of  any 
texture,  a  thick  sarsnet  is  most  commonly  employed 
for  all  electrical  macliines,  whether  it  be  oiled  or 
not,  is  of  little  consequejice. 

Fig.  4  represents  the  usual  conductor  of  the 
plate  machine,  a  is  of  brass  and  is  called  for  dis- 
tinction the  conductur ,  it  consists  of  a  bail  at  its 
extremity  connected  with  a  second  ball,  I'rom  wliich 
issue  two  bent  metallic  tubes,  with  their  ends  bent 
at  right  angles  and  furnished  with  pointed  wires. 
The  greatest  distance  across  from  one  tube  to  the 
other  is  about  equal  to  the  diameter  of  the  glass 
plate  of  the  machine  ;  c  is  a  section  of  the  legs  of 
the  stand,  showing  the  glass  plate  between  them  ; 
B  is  a  glass  rod  connecting  a  to  the  stand. 

From  the  above  description  of  the  usiud 
plate  machine,  that  at  the  Colosseum  will 
be  ea.sily  understood,  the  letters  being  in 
both  the  same.  Fig.  A  represents  the  glass 
I)]ate:  u  aconductorattachedtoone  cushion, 
a  similar  one  being  on  the  other  side,  both 
supported  upon  glass,  in  order  to  show  that 
wlien  exhausted  of  their  proper  fluid,  by 
turning    the  winch     they  indicate   nega- 
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live  properties.  E  two  silken  strings  tying 
up  the  silken  flaps.  F  one  of  two  brass 
rods,  with  forked  ends,  to  collect  the  fluid 
from  each  side  of  the  glass  plate.  D  the 
positive  conductor,  in  which  the  fluid  is 
collected  from  the  glass ;  itis  supported  upon 
four  glass  pillars,  which  are  fixed  below  into 
a  stand,  or  frame  work,  capable  of  being 
wheeled  near,  or  more  distantfrom  the  glass. 
I  I  two  arms  projecting  from  the  conductor, 
for  the  purpose  of  being  attached  to  any 
apparatus  near.  These  move  on  ball  and 
socket  joints,  and  are  terminated  by  brass 
balls,  which  are  moved  up  and  down  by 
strings  passing  through  pullies  fixed  to  the 
sides  of  the  apartment.  The  glass  plate 
is  seven  feet  in  diameter — the  larger  con- 
ductor is  a  globe  of  copper,  painted  black, 
five  feet  in  diameter.  The  whole  is  made 
with  considerable  beauty  by  Mr.  Clarke,  of 
the  Lowther  Arcade.  The  apparatus  con- 
nected with  it  is  of  equal  magnitude — a 
spiral  tube,  about  ten  feet  long,  two  bat- 
teries of  six  carboys  each,  &c.  Sec. 

For  a  person  unacquainted  with  Elec- 
tricity to  observe  the  above,  occupying  as 
it  does  the  whole  of  a  large  apartment, 
connected  to  the  walls  by  cords,  standing 
twelve  feet  high,  and  wheeled  along  upon 
a  rail-road,  he  would  be  struck  with  as- 
tonishment, and  perhaps  dread.  The  elec- 
trician would,  on  the  other  hand,  see  but  a 
wasteful  expenditure  of  money,  (it  must 
have  cost  some  hundreds  of  pounds,  we 
understand  the  glass  plate  alone  cost  £  100,) 
and  but  little  of  those  nice  and  convenient 
adaptations  to  the  purposes  of  experiment 
which  the  really  scientific  man  requires. 
Enormously  and  uselessly  large  conductors 
is  the  first  fault — there  being  but  a  single 
pair  of  cushions,  when  two  pair  are  used 
even  under  ordinary  circumstances,  is  a  sad 
neglect  of  the  double  friction,  and  greatly- 
increased  power  that  the  same  plate  might 
have  yielded;  but  the  proprietor  says,  two 
pair  of  cushions  w-ere  intended,  and,  indeed, 
made  for  it,  but  the  friction  was  so  great 
that  two  men  could  not  turn  the  winch ; 
granted — for  even  now  the  labor  is  hard 
enough ;  yet  would  not  a  glass  ])late  of 
five  feet,  instead  of  seven  feet,  and  with 
four  cushions  have  been  more  useful,  more 
economical,  less  cumbrous,  and  more 
powerful  ■?  Then  to  make  electrical  batte- 
ries of  the  thick  green  glass  carboys,  (used 
to  hold  and  convey  turpentine,  &c.,)  shows 
such  ignorance  of  the  very  first  principles 
of  the  science  that  we  wxre  astonished  to 
see  them. 


The  experiments  performed  remind  us 
forcibly  of  the  "  mountain  in  labor."  The 
first  experiment  of  taking  a  spark  eight  feet 
long  is  a  very  mifair  one.  The  ball  i;s 
held  to  the  glass  plate  when  in  revolution, 
there  being  no  conductor  near  it.  Now 
every  experimentalist  knows  that,  imd!?r 
these  circumstances,  a  spark  m;iy  be  taken 
of  almost  any  length,  the  excited  and 
charged  glass  itself  acting  as  a  partial  con- 
ductor, as  may  be  seen  in  turning  any 
machine  without  any  prime  conductor,  the 
spark  will  fly  from  the  silk  round  to  the 
cushion  again,  a  totally  difierent  thing  from 
taking  a  spark  through  the  air.  The  only 
other  experiments  exhibited  were  illumi- 
nating the  spiral  tube — the  dancing  of  pith 
balls — the  Aurora  flask — and  sending  a 
shock  through  an  iron  chain  ;  experiments 
which  might  have  been  performed  with  a 
machine  of  the  smallest  size,  and  wiilr 
equal  effect. 


ox    THE     ROTATORY     MOTION     OF     CAMPHOR 
UPON    THE    SURFACE    OF    WATltK. 

The  i-otation  of  camphor  on  the  surface  of  water 
has  claimed  tlie  attention  of  many  eminent  philo- 
sophers, and  excited  the  curiosity  of  tho  more 
humble  student. 

If  a  few  fragments  or  thin  slia\angs  of  camplior 
be  thrown  on  the  surface  of  clean  water,  they  will 
instantly  begin  to  move,  and  acquire  a  motion  both 
progressive  and  rotatory,  which  continues  for  a 
considerable  time.  During  these  rotations,  "  if 
the  water  be  touched  by  any  substance  which  is  at 
all  greasy,  all  the  floating  particles  quickly  Jart 
back,  and  are,  as  if  by  a  stroke  of  magic,  instantly 
dei)rived  of  their  motion  and  vivacity." — Arxum. 

Tha  motion  of  the  camphoric  particles  has  heeu 
attributed  by  Lichtenburg  to  the  emanation  of  an 
sethereal  gas  from  the  fragments  of  camphor  ;  but 
he  confesses  that  the  cause  is  involved  in  conside- 
rable obscurity.  Venturi  supposes  that  a  dissolvent 
power  is  excited  on  the  camphor  at  the  common 
margin  of  the  air  and  water ;  he  cut  pieces  of 
camphor  into  the  form  of  small  columns,  an  inch  in 
length,  and  fixed  a  piece  of  lead  to  the  base  of  each 
column ;  they  were  then  placed  upright  in  clean 
saucers,  and  pure  water  poured  in  to  half  tlie  height 
of  the  column.  A  few  hours  after,  a  horizontal 
notch  was  seen  in  the  column  of  camphor  at  tlie 
surface  of  the  water;  and  in  twenty-four  hours 
the  camidior  was  cut  in  two  at  the  middle. 

Venturi  thinks  that  the  camphor  at  the  surface  of 
the  water  dissolves,  and  extends  over  its  surface  ; 
and  by  this  means  coining  into  contact  with  a  large 
atmospheric  surface,  is  absorbed  and  evaporated  : 
the  rotatory  motion  he  refers  to  the  mechanical 
effect  of  the  re-action  which  the  camjdioric  liquor, 
extending  itself  upon  the  water,  exerts  against  the 
camphor  itself :  if  the  retro-active  centre  of  per- 
cussion of  all  the  jets  do  not  coincide  witli  the  cen- 
tre of  gravity  of  tlie  .solid  camplior,  a  combined 
motion  of  rotation  and  progrcbs>ion  mubt  follow- 
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As  the  departure  of  the  camphoric  solution  takes 
place  only  at  the  surface  of  the  water,  the  rotation 
is  necessarily  effected  round  an  axis  perpendicular 
to  the  horizon. 

The  theory  of  Venturi  was  not  considered  ade- 
quate ;  and  electricity  (so  commonly  the  high 
priest  of  scientific  enigmas)  was  supposed,  by 
others,  to  be  disturbed  the  moment  the  camphor 
fell  upon  the  surface  of  the  water.  Others  again 
thought  that  the  evaporation  of  the  camphor  and 
water  expfained  the  cause  ;  and  within  the  last  two 
or  three  years  Matteucci  has  examined  the  subject, 
and  thinks  that  the  camphor  upon  water  resembles 
potassium  under  similar  circumstances  ;  the  libe- 
ration of  hydrogen,  and  the  vapour  of  water  around 
the  floating  vessel,  producing  its  rapid  motion. 

He  took  rather  a  large  piece  of  camphor,  in  order 
that  its  motion  on  water  might  be  slow  :  under  the 
receiver  of  an  air-pump  in  a  partial  vacuum,  the 
movements  of  the  camphor,  which  were  at  first  very 
slow,  became  more  rapid,  and  ceased  when  the  ac- 
tion of  the  pump  was  stopped.  Matteucci  says, 
"  I  have  observed  these  phenomena  of  rotation  on 
water  in  all  volatile  bodies.  I  took  raspings  of 
cork,  and  impregnated  them  with  sulphuric  aether  ; 
when  placed  upon  water,  these  small  light  bodies 
turned  very  rapidly."  Matteucci's  conchision  is, 
that  the  rotation  of  volatile  bodies  is  owing  to  the 
currents  of  their  vapours  ;  but  this  opinion,  though 
published  so  recently,  is  by  no  means  new  ;  several 
years  ago  M.  Biot  examined  the  subject  in  con- 
nexion with  an  investigation  of  it  by  Prevost,  and 
promulgated  a  similar  opinion  to  that  of  Matteucci. 
M.  Biot  considers  that  camphor  is  moved  upon  the 
surface  of  water  by  the  effect  of  the  emission  of 
the  particles  which  compose  it  ^  an  emission  that 
becomes  perceptible  to  our  senses  by  the  smell 
which  it  produces,  and  by  the  repulsion  which  it 
exercises  against  small  bodies  floating  upon  the 
surface  of  the  water.  As  the  effect  resulting  from 
these  different  impulses  does  not  necessarily  pass 
through  the  centre  of  gravity  of  the  piece  of 
camphor,  this  centre  has  a  motion  both  progressive 
and  rotatory. 

It  has  been  shown  by  Sir  David  Brewster,  that 
highly-expansive  fluids  and  vapours  are  pent  up 
within  the  cavities  and  pores  of  gems  and  precious 
stones  ;  and  the  remark  may  probably  be  extended 
to  a  large  number  of  solids  of  a  crystalline  nature  : 
the  composition  of  this  fluid  or  vapour,  in  many 
cases,  is  probably  identical  with  that  of  the  substance 
containing  it.  Now  in  a  porous,  vaporizable  sub- 
stance, like  camphor,  the  pores  are,  in  all  proba- 
bility, filled  with  camphoric  vapour ;  and  upon 
placing  a  thin  lamina  of  the  substance  upon  water, 
the  substitution  of  water  for  vapour  in  the  cavities 
occurs  as  follows  ; — The  minute  pores  act  the  part 
of  capillary  tubes,  and  attract  the  water  into  them, 
which  water  necessarily  expels  the  vapour  previously 
existing  therein  ;  this  expulsion  of  vapour  has  an 
effect  analogous  to  that  of  the  jet  from  a  centrifugal 
pump  ;  that  is,  to  bear  the  camphor  round  on  a 
vertical  axis.  As  it  is  a  mere  chance  whether  the 
forces  on  opposite  sides  of  the  centre  of  gravity 
equal  each  other,  the  effect,  in  nearly  every  instance, 
is  to  give  the  rotatory  motion  alluded  to  :  sometimes 
it  is  both  progressive  and  rotatory ;  then  it  will 
suddenly  change  to  a  rotation  in  the  opposite  di- 
rection ;  all  depending  on  the  relative  forces  of  the 
different  little  currents. 


Matteucci  states,  that  while  the  camphor  is  rota- 
tory, if  the  vessel  be  covered  with  a  glass  plate, 
the  rotation  is  stopped  ;  but  this  is  found  to  be  the 
case  to  a  certain  extent  only  :  when  the  vessel  con- 
taining the  camphor  is  covered,  the  rotations  are 
lessened,  and  a  general  sluggishness  pervades  all  the 
pieces,  and  the  attraction  of  the  sides  of  the  vessel 
exerts  itself,  so  that  some  of  the  pieces  get  to  the 
side,  and  gently  oscillate.  This  may  be  attributed 
to  the  formation  of  vapour  of  camphor,  which, 
accumulating  between  the  under-surface  of  the  glass 
plate  and  the  surface  of  the  water,  prevents  the 
further  liberation  of  camphoric  vapour,  and  thereby 
considerably  lessens  the  capillary  attraction  of  the 
water  ;  bat  in  no  case  did  he  getan  entire  suspension 
of  rotation  or  movement. 

The  stilling  influence  of  oil  upon  waves  has  be- 
come proverbial ;  the  extraordinary  manner  in  which 
a  small  quantity  of  oil  instantly  spreads  over  a 
very  large  surface  of  troubled  water,  and  the  stealthy 
manner  in  which  even  a  rough  wind  glides  over  it, 
must  have  excited  the  admiration  of  all  who  have 
witnessed  it.  Now  it  is  by  the  same  principle  that 
we  must  account  for  the  "  magical"  action  of  a 
drop  of  oil  in  stopping  the  rotations  of  the  cam- 
phor, which  action  is  best  shown  in  the  following 
manner  : — Throw  some  camphor,  both  in  slices  and 
in,  small  particles,  upon  the  surface  of  water,  and 
while  they  are  rotating,  dip  a  glass  rod  into  oil  of 
turpentine,  and  allow  a  single  drop  thereof  to 
trickle  down  the  inner  side. of  the  glass  to  the  sur- 
face of  the  water  ;  the  camphor  will  instantly  dart 
to  the  opposite  point  of  the  liquid  surface,  and 
cease  to  rotate.  This  is  due  to  the  rapidity  with 
which  the  oil  spreads  over  the  surface  of  the  water,  - 
and  it  is  supposed  that  each  particle  of  camphor  m 
becomes  surrounded  at  the  water's  edge  with  a 
minute  film  of  uil,  which  prevents  further  contact 
with  the  water,  and  the  consequent  progress  of 
capillary  attraction,  and  the  formation  of  the  cur- 
rents I  have  spoken  of.  If  a  greasy  solid,  such  as 
hard  tallow  or  lard,  be  employed,  the  motions  of 
tlie  camphor  are  more  slowly  stopped  than  by  oil  or 
fluid  grease. 

A  few  drops  of  sulphuric  or  muriatic  acid  grad- 
ually stops  the  camphor's  motion,  but  when  cam- 
phor is  dropped  into  nitric  acid,  diluted  with  its 
own  bulk  of  water,  it  rotates  rapidly  for  a  few 
seconds,  and  then  stops.  It  also  rotates  in  a 
strong  solution  of  liquor  ammoniiK,  but  not  in 
various  solutions  of  salts.  Sublimated  benzoic  acid 
rotates  upon  water,  though  in  a  manner  far  less 
decided  than  camphor,  and  for  a  much  shorter 
time. 

By  attentively  examining  with  a  lens,  and  in  a 
good  natural  light,  a  piece  of  camphor  while  ro- 
tating, the  currents  can  be  well  distinguished  jet- 
ting out,  chiefly  from  the  corners,  of  the  camphor, 
and  bearing  it  round.  The  motion  is  by  no  means 
equable ;  sometimes  it  is  slow,  when  the  currents 
are  small  and  weak,  but  often  very  rapid,  whent^ey 
are  strong  ;  sometimes  a  large  current  will  suddenly 
burst  forth,  and  produce  a  rapid  eccentric  motion  ; 
it  is  the  irregularity  in  the  force  of  these  currents 
which  causes  the  fluctuating  and  flitting  changes  in 
the  motions  for  an  instant ;  a  balance  of  force  will 
engender  momentary  rest,  which  is,  however,  im- 
mediately disturbed  by  some  new  current  darting 
out,  and  the  direction  in  which  it  will  rotate  is 
always  dependent  on  the  aggregate  strength  of  the 
current  at  any  given  spot. 
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An  egg  placed  in  dilute  muriatic  acid,  at  first 
sinks  in  the  solution,  but  in  a  few  seconds  the 
whole  of  the  egg-shell  being  covered  with  bubbles 
of  carbonic  acid  gas  will  rise  to  the  surface  ;  a  por- 
tion of  the  egg  will  be  lifted  above  the  surface,  and 
the  whole  egg  will  slowly  rotate  upon  its  prolate 
axis.  This  rotation  is  formed  by  the  bubbles  of 
gas  forming  at  the  under  part  of  the  egg,  and  over 
all  the  submersed  portions,  which  render  them 
lighter  than  the  portions  above  tl»e  liquid  level,  and 
this  portion  descends  as  the  other  ascends.  The 
instances  in  chemistry  of  solids  moving  rapidly 
through  liquids  are  numerous.  Almost  any  soluble 
salt,  if  thrown  into  a  nearly  saturated  and  boiling 
solution  of  the  same  salt,  will  rotate  in  dissolving. 

The  currents  as  given  out  by  the  camphor  may 
also  be  seen  by  means  of  the  microscope  ;  a  drop 
or  two  of  pure  water  may  be  placed  upon  a  slip  of 
glass,  with  a  particle  of  camphor  floating  upon  it. 
By  these  means  the  currents  will  be  detected,  and 
it  will  be  seen  that  they  cause  the  rotations. 

Or  a  flat  watch-glass,  called  a  lunar,  may  be 
employed,  raised  a  few  inches,  and  supported  on  a 
ring  formed  out  of  a  piece  of  wire,  and  kept  steady 
by  thrusting  one  end  into  an  upright  piece  of  wood, 
like  a  retort-stand.  The  watch-glass  is  to  contain 
the  water  and  camphor,  and  a  sheet  of  white  paper 
is  to  be  arranged  below  it  as  to  receive  the  shadow 
of  the  glass,  camphor,  &c.,  to  be  cast  by  a  steady 
light  placed  above,  and  a  little  on  one  side  of  the 
watch-glass.  On  observing  the  shadow,  which  may 
be  considered  a  meignified  representation  of  the 
object  itself,  the  rotations  and  currents  can  be 
distinguished. 

It  may  perhaps  be  thought  that  the  motion  of  a 
bit  of  camphor  is  too  insignificant  to  dwell  upon  ; 
but  experimental  philosophers  know  the  value  of 
small  facts,  when  viewed  as  stepping-stones  to 
enlarged  and  general  principles. 


NEW    PHOTOGRAPHIC    PAPER, 

In   ivhich   the  use  of    ayiij  Salt  of  Silver  is 
dispensed  witf^ 

BY    MUNGO    PONTOX,    ESQ.    F.R.S.E. 

Whex  paper  is  immersed  in  the  bichromate  of  pot- 
ash, it  is  powerfully  and  rapidly  acted  on  by  the 
sun's  rays.  When  an  object  is  laid  in  the  usual 
way  on  this  paper,  the  portion  exposed  to  the  light 
speedily  becomes  tawny,  passing  more  or  less  into 
a  deep  orange,  according  to  the  strength  of  the 
light.  The  portion  covered  by  the  object  retains 
the  original  bright  yellow  tint  which  it  had  before 
exposure,  and  the  object  is  thus  represented  yellow 
upon  an  orange  ground,  there  being  several  grada- 
tions of  shade,  or  tint,  according  to  the  greater  or 
less  degree  of  transparency  in  the  different  parts  of 
the  object. 

In  this  state,  or  course,  the  drawing  though  very 
beautiful,  is  evanescent.  To  fix  it,  all  that  is  re- 
quired is  careful  immersion  in  water,  when  it  will 
be  found  that  those  portions  of  the  salt  which  have 
not  been  acted  on  by  the  light  are  readily  dissolved 
out,  while  those  which  have  been  exposed  to  the  light 
are  completely  fixed  in  the  paper.  By  the  second 
process,  the  object  is  obtained  white  upon  an  orange 
ground,  and  quite  permanent.  If  exposed  for  many 
hours  together  to  strong  sunsliinc,  the  color  of  the 


ground  is  apt  to  lose  in  depth,  but  not  more  so  tlian 
most  other  coloring  matters. 

This  action  of  light  on  the  bichromate  of  potash 
diflers  from  that  upon  the  salts  of  silver.  Those 
of  the  latter  which  are  blackened  by  light,  are  of 
themselves  insoluble  in  water,  and  it  is  difficult  to 
iinjiregnate  paper  with  them  in  an  equable  manner. 
The  blackening  seems  to  be  caused  by  the  formation 
of  oxide  of  silver.  In  the  case  of  the  bichoromate 
of  potash,  again,  that  salt  is  exceedingly  solul)le, 
and  paper  can  be  easily  saturated  with  it.  The 
agency  of  light  not  only  changes  its  color,  but  de- 
prives it  of  solubility,  thus  rendering  it  fixed  in  the 
paper.  This  action  appears  to  consist  in  the  dis- 
engagement of  free  chromic  acid,  which  is  of  a  deep 
red  color,  and  which  seems  to  combine  with  the 
paper.  This  is  rendered  more  probable  from  the 
circumstance  that  the  neutral  chromate  exhibits  no 
similar  change. 

The  best  mode  of  preparing  paper  with  bichro- 
mate of  potash  is  to  use  a  saturated  solution  of  that 
salt ;  soak  the  paper  well  in  it,  and  then  dry  it 
rapidly  at  a  brisk  fire,  excluding  it  from  day  light. 
Paper  thus  prepared  acquires  a  deep  orange  tint  on 
exposure  to  the  sun.  If  the  solution  be  less  strong 
or  the  drying  less  rapid  the  color  will  not  be  so 
deep. 

A  pleasing  variety  may  be  made  by  using  sulphate 
of  indigo  along  with  the  bichromate  of  potash,  the 
color  of  the  object  and  of  the  paper  being  then  of 
different  shades  of  green.  In  this  way  also  the 
object  may  be  represented  of  a  darker  shade  than 
the  ground. 

Paper  prepared  with  bichromate  of  potash  is 
equally  sensitive  with  most  of  the  papers  prepared 
with  salts  of  silver,  though  inferior  to  some  of 
them.  It  is  not  sufficiently  sensitive  forthe  camera 
obscura,  but  answers  quite  well  for  taking  drawings 
from  dried  plants,  or  for  copying  prints,  &c.  Its 
great  recommendation  is  its  cheapness  and  the 
facility  with  which  it  can  be  prepared.  The  price 
of  the  bichromate  of  potash  is  2s.  (j>d.  per  lb.  whereas 
of  the  nitrate  of  silver  only  half  an  ounce  can  be 
obtained  for  that  sum.  The  preparing  of  paper 
with  the  salts  of  silver  is  a  work  of  extreme  nicety, 
whereas  both  the  preparing  of  the  paper  with  the 
bichromate  of  potash  and  the  subsequent  fixing 
of  the  images  are  matters  of  great  simplicity,  and 
I  ani  therefore  hopeful  that  this  method  may  be 
found  of  con.-iiderable  practical  utility  in  aiding  the 
operations  of  the  lithographer. 

Edin.  New  Phil.  Jour. 


ON    POLISHING     WOOD,      IVORY,    HORN,     A.\D 
TORTOISKSHKLL. 

Polishing  in  the  Lathe. — Good  work  does  not 
require  mucli  ))olishing,  for  the  beauty  of  it  depends 
more  on  being  executed  with  tools  properly  ground, 
set,  and  in  uood  order  :  the  work  performed  by  such 
tools  will  have  its  surface  much  smoother,  its  mould- 
ings and  edges  much  better  finished,  and  the  whole 
nearly  polished ;  requiring,  of  course,  much  less 
subsequent  polishing  than  work  turned  with  blunt 
tools.  (Tliis  is  often  the  case  in  that  done  by 
amateurs  and  workmen  who  have  not  proper  con- 
veniences for  grinding  and  setting  tiieir  tools.) 

One  of  the  most  necessary  things  in  polisliing  is 
cleanliness  ;  therefore,  previous  to  beginning,  it  is 
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as  well  to  clear  the  turning-lathe,  or  work -bench,  of 
all  shavings,  dust,  &c.,  as  also  to  examine  all  the 
powders,  lackers,  linen,  flannel,  brushes,  &c.,  which 
may  be  required  ;  to  see  that  they  are  free  from 
dust,  grit,  or  any  foreign  matter.  For  further  se- 
curity, the  polishing-povi-dfrs  used  are  sometimes 
tied  iip  in  a  piece  of  Hnen,  and  shaken  as  through 
a  sieve,  so  that  none  but  the  finest  particles  can 
j)ass. 

Although,  throughout  the  following  methods, 
certain  polishing-powders  are  recommended  for 
particular  kinds  of  work,  it  must  be  understood, 
that  there  are  others  applicable  to  the  same  purposes, 
the  selection  from  which  remains  with  the  operator  ; 
only  observing  this  distinction,  that  when  the  work 
is  rough,  and  requires  much  polishing,  the  coarser 
powders  are  best ;  but,  on  the  contrary,  the  smoother 
the  work,  the  less  polishing  it  requires ;  conse- 
quently, the  liner  powders,  in  the  latter  case,  are 
preferable. 

Soft  wood,  though  nearly  the  most  difficult  ma- 
terial, may  be  turned  so  smooth,  as  to  require  no 
other  polishing  than  that  produced  by  holding 
against  it  a  few  fine  turnings  or  shavings  of  the 
same  wood  whilst  revolving,  this  being  often  suf- 
ficient to  give  it  a  finished  appearance  ;  but,  when 
the  surface  of  the  wood  has  been  left  rough,  it  must 
be  rubbed  smooth  with  polishing  paper,  constantly 
varying  the  position  of  the  hand,  otherwise  it  would 
occasion  rings  or  grooves,  (if  they  may  so  be  called) 
in  the  work. 

When  the  work  has  been  polished  with  the  lathe 
revolving  in  the  usual  way,  it  appears  to  be  smooth  ; 
but  the  roughness  is  only  laid  down  in  one  direction, 
and  not  entirely  removed,  which  would  prove  to  be 
the  case  by  turning  the  lathe  the  contrary  way,  and 
applying  the  glass-paper  :  on  which  account,  work 
is  polished  best  in  a  pole-lathe,  which  turns  back- 
wards and  forwards  aiternately  ;  and  therefore  it  is 
well  to  imitate  that  motion  as  nearly  as  possible. 

Mahogany,    walnut,   and  some  other  woods,  of 

about  the  same  degree  of  hardness,  may  be  polished 

by  either  of  the  following  methods  : — Dissolve,  by 

heat,  so   much  bees-wax,   in  spirits  of  turpentine, 

that  the  mixture,  when  cold,  shall  be  of  about  the 

thickness  of  honey.     This  may  be  applied  either  to 

furniture,    or    to    work  running  in  the  lathe,    by 

means  of  a  piece  of  clean  cloth,  and  as  much  as 

possible  should  then  be   rubbed  off  by  means   of  a 

clean  flannel,   or   other  cloth.     Bees-wax  alone  is 

often  used  ;  upon  furniture  it  must  be  melted  by 

means  of  a  warm  flat  iron ;  but  it  may  be  applied 

to  work  in  the  lathe,   by  holding  the  wax  against  it, 

xmtil  a  portion  of  it  adheres  ;  a  piece  of  woollen 

cloth  should  then  be  held  upon  it,    and  the  lathe 

turned  very  quickly,  so   as  to   melt  the  wax ;    the 

supei-fluous  portion  of  which  may  be   removed  by 

means  of  a  small  piece  of  wood  or  blunt  metal, 

when  a  light  touch  with  a  clean  part  of  the  cloth 

will  give  it  a  gloss.      A  very  good   polish  may  be 

given  to  mahogany  by  rubbing  it  over  with  linseed 

oil,  and  then  holding  against  it  a  cloth  dipped  in 

fine  brick-dust.    Formerly,  nearly  all  the  mahogany 

furniture  made  in  England  was  polished  in  this  way. 

Hard   Woof?*.— These,   from  their   nature,    are 

readily  turned  very  smooth  ;  fine  glass-paper  will 

suffice  to  give  them  a  very  perfect  surface  ;    a  little 

linseed  oil  may  then  be  rubbed  on,  and  a  portion 

of  the  turnings  of  the  wood  to  be  polished  may 

then  be  held  against  the  article,   whilst  it  turns 

rapidly  round,  which  will,  in  general,  give  it  a  fine 


gloss.  Sometimes  a  portion  of  shcll-Iac,  or  rather 
of  seed-lac,  varnish  is  applied  upon  a  piece  of  cloth, 
in  the  way  formerly  described. 

The  polish  of  all  ornamental  work  wlioUy  depends 
on  the  execution  of  the  same,  which  should  be 
done  with  tools  properly  sharpened  ;  and  then  the 
work  requires  no  other  polishing  but  with  a  dry 
lumd-brush,  to  clean  it  from  shavings  or  dust,  this 
trifling  friction  being  sufficient  to  give  the  required 
lustre. 

Ivory,  or  bone,  admits  of  being  turned  very 
smooth  ;  or,  when  filed,  may  afterwards  be  scraped, 
so  as  to  present  a  good  surface.  They  may  be  po- 
lished by  rubbing  them  first  with  fine  glass-paper, 
and  then  with  a  piece  of  wet  linen  cloth  dipped  in 
powdered  pumice-stone  ;  this  will  give  a  very  fine 
surface,  and  the  final  polish  may  be  produced  by 
washed  chalk,  or  fine  whiting,  applied  by  a  piece 
of  cloth  wetted  in  soap-suds.  Care  must  be  taken 
in  this,  and  in  every  instance  v.here  articles  of 
different  fineness  are  successively  used,  that  pre- 
viously to  applying  a  finer,  every  paiticle  of  the 
coarser  material  be  removed  ;  and  that  the  rags  be 
clean  and  free  from  grittiness. 

Oinamented  work  must  be  pohshed  with  the 
same  materials  as  plain  work  ;  using  brushes  instead 
of  linen,  and  rubbing  as  little  as  possible :  other- 
wise, the  more  prominent  parts  will  be  injured. 
The  polishing  material  should  be  washed  off  with 
clean  water,  and,  when  dry,  may  be  rubbed  with  a 
clean  brush. 

Horn  and  tortoiseshell  are  so  similar  in  their 
nature  and  texture,  that  they  may  be  classed 
together,  as  regards  the  general  mode  of  working 
and  polishing  them.  A  very  perfect  surface  is  given 
by  scraping  ;  the  scraper  may  be  made  of  a  razor- 
blade,  the  edge  of  which  should  be  rubbed  upon  an 
oil-stone,  holding  the  blade  nearly  upright,  so  as  to 
form  an  edge  like  that  of  a  currier's  knife ;  and 
which,  like  it,  may  be  sharpened  by  burnishing. 
Work  when  properly  scraped  is  prepared  for  po- 
lishing ;  to  effect  this,  it  is  first  to  be  rubbed  with 
a  buff,  made  of  woollen  clolh,  perfectly  free  from 
grease  ;  the  cloth  may  be  fixed  ujion  a  stick,  to  be 
iised  by  hand  ;  hvtL  what  the  workmen  call  a  bob, 
which  is  a  wheel  running  in  the  lathe,  and  covered 
with  the  cloth,  is  much  to  be  preferred,  on  account 
of  the  rapidity  of  the  operation  :  the  buff  is  to  be 
covered  either  with  powdered  charcoal  and  water, 
or  fine  brick-dust  and  water ;  after  the  work  has 
been  made  as  smooth  as  possible  with  this,  it  is 
followed  by  another  buff,  or  bob,  on  which  washed 
chalk,  or  dry  whiting,  is  rubbed  ;  the  comb,  or  other 
article  to  be  polished,  is  moistened  slightly  with 
vinegar,  and  the  buff  and  whiting  will  produce  a 
fine  gloss,  which  may  be  completed  by  rubbing  it 
with  the  palm  of  the  hand,  and  a  small  portion  of 
dry  whiting,  or  rotten-stone. 


ORGANIC    AND    INORGANIC    KINGDOMS. 

The  beautiful  world  in  which  we  are  placed,  is 
everywhere  full  of  objects  presenting  innumerable 
varieties  of  form  and  structure,  of  action  and  po- 
sition ;  some  of  them  being  inanimate  or  inorganic, 
and  others  possessing  organization  or  vitabty.  ^  The 
organic  kingdom  of  nature,  in  like  manner,  is  se- 
parated into  two  grand  divisions,  the  animal  and 
vegetable.  The  differences  between  organic  and 
inorganic  bodies  are  numerous  and  manifest.      All 
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the  parts  of  an  inorgame  body  enjoy  an  independent 
existence  ;  if  a  crystal  be  broken  from  this  mass, 
the  specimen  does  not  lose  any  of  its  pro])erties,  it 
is  still  a  mass  of  crystals  as  before  ;  but  if  a  branch 
be  removed  from  a  tree,  or  a  liinb  from  an  animal, 
both  are  rendered  imperfect,  and  the  parts  removed 
suffer  decomposition — the  branch  withers,  and  the 
animal  matter  undergoes  putrefaction.  But  if  crys- 
tals, which  may  be  considered  tlie  most  jierfect 
models  of  inorganic  substances,  be  formed,  they 
will  continue  the  same,  unless  acted  upon  by  some 
external  force  of  a  chemicaV  or  mechanical  nature. 
Within,  every  particle  is  at  rest,  nor  do  they  possess 
the  ])ower  to  alter,  increase,  or  diminish  :  they  can 
augment  by  external  additions  only,  and  decrease 
but  by  the  removal  of  portions  of  their  mass.  But 
organic  bodies  have  characters  of  a  totally  different 
nature;  they  possess  definite  forms  and  structures, 
w^hich  are  capable  of  resisting  for  a  time  the  ordi- 
nary laws  by  which  the  changes  of  inorganic  matter 
are  regulated,  while  internally  they  are  in  constant 
mutation.  From  the  first  moment  of  the  existence 
of  the  plant  or  animal  to  the  period  of  its  dissolu- 
tion there  is  no  repose ;  youth  follows  infancy — 
maturity  precedes  age ;  it  is  thus  with  the  moss 
and  the  oak — the  monad  and  the  elephant — life  and 
death  are  common  to  them  all.  Animals  and  ve- 
getables also  require  a  supply  of  food  and  air,  and 
a  suitable  temperature,  for  the  continuance  of  their 
existence  ;  and  they  are  nourished  by  particles  pre- 
pared in  appropriate  organs,  and  conveyed  by  sui- 
table vessels.  From  the  very  first  germ  of  an 
anii^ial  or  a  vegetable,  there  is  a  vital  principle  in 
action,  by  which  are  developed  in  succession  the 
ordained  phenomena  of  its  existence.  By  this 
power  the  germ  is  able  to  attract  towards  it  par- 
ticles of  inanimate  matter,  and  bestow  on  them 
a.'i  arrangement  wddely  different  from  that  which 
the  laws  of  chemistry  or  mechanics  could  produce. 
The  same  power  not  only  attracts  tliese  particles, 
and  preserves  them  in  their  new  situations,  but  is 
continually  engaged  in  removing  those  which  might 
by  their  presence  prevent  or  derange  its  operations  ; 
and,  on  the  other  hand,  so  soon  as  the  vital  prin- 
ciple deserts  the  body  which  it  has  animated,  the 
latter  immediately  becomes  subject  to  the  agencies 
which  act  on  inorganic  matter  :  "in  obedience  to 
the  power  of  gravitation  the  bough  hangs  down, 
and  the  slender  stem  bends  towards  the  earth — the 
animal  falls  to  the  ground — the  pressure  of  the 
upper  parts  flattens  those  on  which  they  rest — the 
skin  becomes  distended,  and  the  graceful  outlines 
of  life  are  changed  for  the  oblateness  of  death," — 
the  laws  of  chemistry  then  begin  to  operate — pu- 
trefaction takes  place — and,  finally,  dust  returns  to 
dust,  and  the  spirit  of  man  to  Him  who  gave  it. 

MISCELLANIES.  ' 

Serpents. — In  the  savannahs  of  Izacubo,  in 
Guiana,  I  saw  the  most  wonderful,  the  most  terri- 
ble spectacle  that  can  be  seen  ;  and  although  it  be 
not  uncommon  to  the  inhabitants,  no  traveller  has 
ever  mentioned  it.  We  were  ten  men  on  horse- 
back, ifwo  of  whom  took  the  lead,  in  order  to  sound 
the  passages,  whilst  I  preferred  to  skirt  the  great 
forests.  One  of  the  blacks  who  formed  tlie  van- 
guard, returned  full  gallop,  and  called  to  me,  "  Here, 
sir,  come  and  see  serpents  in  a  pile."  He  pointed 
out  to  me  something  elevated  in  the  middle  of  the 


savannah  or  swamp,  which  api)eare<l  like  a  bundle 
of  arms.  One  of  my  conijiany  then  said,  "  This 
is  certainly  one  of  the  assemblages  of  serpents, 
which  heap  themselves  on  each  other  after  a  violent 
tempest :  I  have  heard  of  these,  but  liave  m-ver 
seen  any  :  let  us  proceed  cautiously,  and  not  go  too 
near."  When  we  were  within  twenty  paces  of  it, 
the  terror  of  our  horses  prevented  our  nearer  ap- 
proach, to  which,  however,  none  of  us  were  incHned. 
On  a  sudden,  the  pyramid  mass  became  agitated  ! 
Horrible  hissings  issued  from  it,  thousands  of  ser- 
pents roih^d  spirally  on  t-ach  other,  shot  forth  out 
of  the  circle  their  hideous  heads,  presenting  their 
envenomed  darts  and  liery  eyes  to  us.  I  own  1  was 
one  of  the  first  to  draw  back  ;  but  when  1  saw 
this  formidable  phalanx  remained  at  its  j>ost,  and 
ajipeared  to  be  more  disposed  to  defend  itself  than 
to  attack  us,  I  rode  round  it,  in  order  to  view  its 
order  of  battle,  which  faced  the  enemy  on  every 
side.  I  then  sought  what  could  be  the  design  of 
this  numerous  assemblage  ;  and  I  concluded  that 
this  species  of  serpents  dreaded  some  colossal 
enemy,  which  might  be  the  great  serpent,  or  the 
cayman,  and  that  they  reunite  themselves,  after 
having  seen  this  enemy,  in  order  to  attack  or  resist 
him  in  a  mass. — Humboldt. 

Crystallized  Tin. — M.  Baget,  a  Frenchman, 
claims  the  honor  of  the  discovery  of  this  jirocess. 
It  may  be  done  as  follows  : — After  cleansing  away 
every  extraneous  matter,  as  dirt  or  grease,  with 
warm  soapy  water,  rince  the  tin  in  clean  water ; 
then,  after  drying  it,  give  it  a  heaf  to  the  tempe- 
rature of  bare  sufferance  to  the  hand,  and  expose 
it  to  the  vapour  of  any  acid  that  acts  ujjon  tin,  or 
the  acid  itself  may  be  jjoured  on,  or  laid  on  with  a 
brush,  the  granular  crystallization  varying  according 
to  the  strength  of  the  wash,  and  the  heat  of  your 
plates.  Hence,  it  must  be  perceived,  whatever 
quantity  is  required  for  any  particular  job  of  work 
should  be  made  all  at  one  time  ;  no  two  makings 
coming  away  alike,  but  depending  entirely  upon 
accident. 

Wash  1 .  Take  one  part  by  measure  of  sulphuric 
acid,  and  dilute  it  with  five  times  as  much  water. 
2.  Take  of  nitric  acid  and  water,  equal  quantities, 
and  keep  the  two  mixtures  separate. 

Then,  take  of  the  Jirst  ten  parts,  and  one  part 
of  the  second;  mix,  and  apply  the  same  with  a 
pencil  or  sponge  to  the  surface  of  the  heated  tin, 
repeating  the  same  several  times,  until  the  material 
acted  upon  loses  its  heat,  or  you  may  be  satisfied 
with  the  appearance  of  your  work.  A  transparent 
varnish  is  now  to  be  laid  on,  much  whereof  will  be 
absorbed,  and  will  of  course  be  aifected  by  any 
coloring  matters  you  may  mix  with  it ;  these, 
however,  should  not  be  o])aque  colors  ;  and  a  good 
polish  being  given  to  the  work,  produces  that 
enviably  brilliant  covering  we  find  so  much  in  use 
for  covering  iron  story  j)osts,  ice. 

Temporary  Nautical  Pump. — CapUiin  Leslie,  in 
a  voyage  from  North  America  to  Stockholm,  adojited 
an  excellent  mode  of  emptying  water  from  a  ship's 
hold,  when  the  crew  were  insufficient  to  perform 
that  duty.  About  ten  or  twelve  feet  above  the 
pump,  he  rigged  out  a  spar,  one  end  of  which  pro- 
jected overboard,  while  the  other  was  fastened  as  a 
lever  to  the  machinery  of  the  pump.  To  the  end 
which  projected  overboard,  was  suspended  a  water 
butt,  lialf  full,  but  corked  down  ;  so  that  when  the 
coming  wave  raised  the  butt-end,  the  other  end  de- 
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l)resse(l  the  piston  of  the  pump  ;  but  at  the  retiring 
of  the  wave,  the  thing  was  reversed,  for,  by  the 
■weight  of  the  butt,  the  piston  came  up  again,  and 
with  it  the  water.  Thus,  without  the  aid  of  the 
crew,  the  ship's  hold  was  cleared  of  the  water  in 
a  few  hours. 

Titrkish  Glue,  or  Armenia?!  Cement. — The  jewel- 
lers of  Turkey,  wlio  are  mostly  Armenians,  we  are 
informed  by  that  most  respectable  and  intelligent 
traveller,  Mr.  Eton,  formerly  a  consul  in  that  coun- 
try, and  author  of  the  celebrated  '•  Survey  of  the 
Turkish  Empire,"  have  a  singular  method  of  orna- 
menting watch-cases,  &c.,  with  diamonds  and  other 
precious  stones,  by  simply  glueing  or  cementing 
them  on.  The  stone  is  set  in  silver  or  gold,  and 
the  lower  part  of  the  metal  made  flat,  or  to  corres- 
pond w  ith  the  part  to  which  it  is  to  be  fixed ;  it  is 
then  warmed  gently,  and  has  the  glue  applied  ; 
which  is  so  very  strong,  that  the  parts  thus  cemented 
never  separate  ;  this  glue,  which  will  strongly  unite 
bits  of  glass,  and  even  polished  steel,  and  may  of 
course  be  applied  to  a  vast  variety  of  useful  pur- 
poses, is  thus  made  : — Dissolve  live  or  six  bits  of 
gum  mastic,  each  the  size  of  a  large  pea,  in  as 
much  spirits  of  wine  as  will  suffice  to  render  it 
liquid,  and,  in  another  vessel,  dissolve  as  much 
isinglass  (previously  a  little  softened  in  water,  though 
none  of  the  water  must  be  used,)  in  French  brandy 
or  good  rum,  as  will  make  a  two-ounce  phial  of  very 
strong  glue  ;  adding  two  small  bits  of  gum  albanum 
or  ammoniacum,  which  must  be  rubbed  or  ground 
till  they  are  dissolved.  Then  mix  the  whole  with  a 
sufficient  heat.  Keep  the  glue  in  a  phial  closely 
stopped,  and  when  it  is  to  be  used  set  the  phial  in 
boiling  water.  Mr.  Eton  observes,  that  some  per- 
sons have  sold  a  composition  under  the  name  of 
Armenian  cement  in  England  ;  but  this  composition 
is  badly  made  ;  it  is  much  too  thin,  and  the  quan- 
tity of  mastic  is  much  too  small.  Good  cement 
made  in  the  manner  described  is  as  thick  as  strong 
carpenter's  glue. 

Storm  Glasses. — The  same  as  sold  by  the  op- 
ticians. Two  drachms  of  camphor,  half  a  drachm 
of  purified  nitre,  and  half  a  drachm  of  muriate  of 
ammonia,  are  to  be  pulverized  and  dissolved  in  two 
ounces  of.  proof  spirits  ;  the  mixture  is  then  to  be 
put  into  a  bottle,  or  tube  of  glass,  about  ten  inches 
long,  and  three-fourths  of  an  inch  in  diameter,  the 
mouth  of  which  is  to  be  covered  with  a  piece  of 
bladder  perforated  with  a  needle.  The  changes 
which  occur  in  this  composition  when  left  at  rest 
are  stated  to  be  of  the  following  nature  : — If  the 
weather  promise  to  he  fine,  the  solid  matter  of  the 
composition  will  settle  at  the  bottom  of  the  glass, 
while  the  liquid  will  /emain  transparent ;  but  pre- 
vious to  a  change  for  rain  the  compoun<l  will 
gradually  rise,  the  fluid  will  continue  pellucid,  and 
small  stars  will  be  observed  moving  or  floating  about 
within  the  vessel.  Twenty-four  hours  before  a 
storm,  or  very  high  wind,  the  substance  will  be 
partly  on  the  surface  of  the  liquid,  apparently  in 
the  form  of  a  leaf :  the  fluid  in  such  case  will  be 
very  thick,  and  in  a  state  resembling  fermentation. 
During  the  winter,  small  stars  being  in  motion,  the 
composition  is  remarkably  white,  and  somewhat 
higher  than  usual,  particularly  when  white  frosts  or 
snows  prevail.  On  the  contrary,  in  the  summer,  if 
the  weather  be  hot  and  serene,  the  substance  sub- 
sides  closely  to  the  bottom   of   the  glass   tube. 


Lastly,  it  may  be  ascertained  from  what  quarter 
of  the  com])ass  the  wind  blows,  by  observing  that 
the  solid  particles  adhere  more  closely  to  the  bot- 
tom on  the  side  opposite  to  that  where  the  tempest 
arises. 

Sugar  from  Starch,  Wood,  i^c. — The  chemical 
constituents  of  these  diflferent  substances  differ  but 
little.  The  abstraction  of  a  small  portion  of  the 
carbon  and  hydrogen  from  starch  converts  it  into 
sugar.  By  digesting  potatoes  with  diluted  oil  of 
vitwol  for  a  day  or  two,  at  a  temperature  of  212o 
Fahr.  afterwards  removing  the  acid  by  chalk,  and 
concentrating  the  strained  liquor  by  evaporation, 
crystals  of  sugar  will  be  obtained.  Saussure  pro- 
duced 110  parts  of  sugar  from  100  parts  of  starch, 
from  which  he  concluded  that  sugar  was  a  peculiar 
compound  of  water  and  starch.  Mr.  Braconnot 
treated  elm  dust  with  oil  of  vitriol  in  the  same  man- 
ner as  the  starch,  neutralizing  the  acid  with  chalk, 
and  obtained  a  liquor  which  became  gummy  on 
evaporation.  By  triturating  linen  rags  in  a  glass 
mortar  with  sulphuric  acid,  a  similar  gum  is  pro- 
duced. If  the  gummy  matter  is  boiled  with  diluted 
oil  of  vitriol,  a  crystallizable  sugar  is  obtained. 


QUERIES. 

90 — Is  there  an  v  tnetliod  of  removing  stains  or  yellow  spots 
from  books  or  priiits,  that  have  been  contracted  by  damp  ? 

91 — How  can  fiiis^er  stains  be  removed  from  books.  4tc  .' 
Alas !  alas !  that  there  should  be  noUiing  better  than  Indian 
rubber — Ed. 

yj — What  will  prevent  mouldiness  ?  Any  essential  oil  being 
kept  with  the  articles.  We  have  found  by  experience  the 
value  of  camphor  to  an  herbarium,  and  if  \ve  have  a  botanist 
among  our  readers,  we  assure  him,  that  a  few  shreds  of 
camphor  strewed  among  his  plants  will  prevent,  not  merely 
the  attacks  of  insects,  but  the  ravages  of  mould. — Ei>. 

93 — How  may  a  good  varnish  be  made  for  balloons? 

94 — 1  noticed  a  few  days  ago  three  distinct  currents  of 
wind.  a«  inJicatcd  by  the  clouds.  Can  these  contrary  cur- 
rents be  accounted  for, 

95 — Is  the  atmosphere  ever  in  such  a  state  that  the  smoke 
cannot  ascend  ? 

yr — Uequested — a  receipt  for  tracing  paper,  that  will  bear 
ink  and  water  color. 

9" — How  may  seeds  be  known  to  be  ripe?  When  seeds  are 
rijK'  they  are  always  hard,  and  usually  colored. — Ed. 


CORRESPONDENTS. 

H.  F.  S. — In  the  description  of  the  machine  for  covering  wire 
the  figure  5  is  omitted,  that  may  be  the  depth  of  the  ves.sel. 

S.  M.  S. — We  beg  pardon  for  not  having  written  to  him;  time 
alone  is  wanted. 

W,  I'UESTON. — His  excellent  papers  are  put  down  for 
insertion. 

Dr.  C — .-Admirably  written  and  valuable  as  is  his  paper,  we 
cannot  admit  so  purely  a  medical  case. 

II.  W  S. — The  ditTerence  between  the  weight  of  a  person, 
before  and  after  a  meal,  is  precisely  equal  to  the  weight  of 
food  he  may  have  eaten.  He  feels  lighter  after  dinner 
only  because  of  lassitude  being  removed,  and  greater 
springiness  of  muscle  being  obtained.  Lightness  and 
li^litsomeness  are  different  things. 

A  YOUTH— Wood  blocks  for  wood-engravers  are  prepared 
at  Mr.  .Martin's,  4^!.  Myddleton  Street,  Clerkenwell.  Tools 
may  be  purchased  at  Fenn"s,  Newgate  Street 

R.  S,"T. — We  are  much  obliged  for  his  remark  on  cleaning 
shells. 

G.  1).  C.  shall  be  attended  to. 

j!i.  Hy. — Use  citric  acid,  or  salt  of  lemons. 

Communications,  Books  for  Review,  Inventions  for  Illustra- 
tion, &c.,  to  be  addressed  to  the  Editor,  at  the  Printer's. 
AM  Letters  must  be  post  paid. 

LONDON :— Printed  by  D.  Francis,  15,  Old  Broad  Street, 
Published  every  Saturday  by  W.  Bbittain,  12.  Paternoster 
Row,  and  may  be  had  of  all  Booksellers  and  Newsmen  in 
Town  and  Country. 
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APPARATUS  FOR  THE  PREPARATION  OF  COAL  GAS. 


The  art  of  lighting  houses,  streets,  and 
manufactories,  with  carbuietted  hydrogen, 
or  coal  gas,  is  one  of  those  modern  disco- 
ver ies  on  which  the  admirers  of  science, 
and  the  inhabitants  of  this  country  in  par- 
ticular, have  greater  reason  to  congratulate 
themselves,  than  any  other  invention^  or 
discovery  of  the  present  age. 

This  art  is  so  wonderful  and  important, 
it  speaks  so  forcibly  by  the  effects  it  has 
already  produced,  that  it  cannot  fail  to 
increase  the  wealth  of  the  nation  by  adding 
to  the  number  of  internal  resources,  as 
long  as  coal  continues  to  be  dug  in  this 
island  from  the  bowels  of  the  earth. 

For  if  we  distribute  the  catalogue  of 
human  wants  which  a  civilized  state  of 
soci(!ty  has  introduced,  the  production  and 
supply  of  artificial  light,  holds  next  to  food, 
clothing,  and  fuel,  the  most  important 
place.  We  might  indeed  exist  without  it, 
but  how  large  a  portion  of  our  lives  would 
in  that  case  be  condemned  to  a  state 
little   superior  in   efficacy   to   that   of  the 


animals  around  us.  The  ffame  of  a  single 
candle  animates  a  family,  every  one  follows 
his  occupation,  and  no  dread  is  felt  of  the 
darkness  of  night. 

The  progress  of  the  gas  manufacture  has 
been  withm  these  few  3'ears  uncommonly 
rapid.  The  number  of  gas-lights  already 
in  use  in  the  metropolis  alone,  amounts  to 
upward.s  of  200,000.  The  total  lengths  of 
mains  in  the  streets  through  which  the 
o-as  is  conveyed  from  the  gas-light  manu- 
factories into  the  houses,  400  miles. 

The  flame  produced  from  coal,  wood, 
turf,  oil,  wa.x,  tallow,  or  other  bodies, 
which  are  composed  of  carbon,  hydrogen, 
and  oxygen,  proceeds  from  the  production 
of  carburctted  hydrogen  gas,  evolved  from 
the  combustible  "body  when  in  an  ignited 
stale. 

In  the  common  mode  of  burning  coal  m 
a  fire-place,  or  stove,  nearly  the  whole  of 
this  inffemmable  gaseous  matter  is  lost. 
We  often  see  a  flame  suddenly  burst  from 
the  densest  smoke,  and  as  suddeidy  dis- 
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appear ;  and  if  a  light  he  applied  to  the 
little  jets  that  issue  from  the  biturainous 
part  of  the  coal,  they  will  catch  fire  and 
burn  with  a  bright  flame  ;  so  also  if  a  can- 
dle be  blown  out,  and  while  yet  fuming  held 
to  another  candle  still  alight,  the  flame  will 
start  across  from  one  to  the  other,  being 
caught  by  the  gas  arising  from  the  fuming 
candle.  The  tact  is,  that  the  greater  part 
of  the  carburetted  hydrogen  gas,  capable 
of  affording  light  and  heat,  continually 
escapes  up  the  chimney,  during  the  decom- 
position of  the  coal,  whilst  only  a  small 
part  is  occasionally  ignited,  and  exhibits 
the  phenomena  of  the  flame. 

If  coal,  instead  of  being  burnt  in-  the 
way  now  stated,  is  submitted  at  a  tempera- 
ture of  ignition  in  close  vessels,  all  its 
immediate  constituent  parts  may  he  col- 
lected. The  bituminous  part  is  melted  out 
in  the  form  of  coal  tar,  there  is  disengaged 
at  the  same  time  a  large  quantity  of  aqueous 
fluid,  contaminated  with  a  portion  of  oil, 
and  various  ammoniacal  salts.  A  large 
quantity  of  carburetted  hydrogen,  carbonic 
oxide,  carbonic  acid,  and  sulphuretted  hy- 
drogen, also  make  their  appearance,  and 
the  fixed  hase  of  the  coal  alone  remains 
behind  in  the  distillatory  apparatus,  in  the 
form  of  a  carbonaceous  substance,  called 
coke.  The  products  which  the  coal  fur- 
nishes may  be  separately  collected  in  dif- 
ferent vessels.  The  carburetted  hydrogen, 
or  coal  gas,  when  freed  fi'om  the  foreign 
gases,  maybe  propelled  in  streams, out  of 
small  apertures,  which  when  lighted  may 
serve  as  a  flame  of  a  candle,  and  then  form 
•what  we  call  a  gas  light. 

In  order  to  apply^Jiis  mode  of  procuring 
light  on  a  large  scale,  as  nov,-  practised 
with  unparallelled  success  in  this  country, 
the  coal  is  put  into  vessels,  called  retorts, 
and  furnished  with  pipes  connected  with 
reservoirs  to  receive  the  distillatory  pro- 
ducts. The  retorts  are  fixed  into  a  furnace, 
and  heated  to  redness.  The  heat  developes 
from  the  coal  the  gaseous  and  liquid  pro- 
ducts, the  latter  are  deposited  into  re- 
ceivers, and  the  former  are  conducted 
through  water  in  which  quick  lime  is  dif- 
fused by  which  the  carburetted  hydrogen 
gas  is  purified.  The  sulphuretted  hydrogen 
and  carbonic  acid  which  were  mixed  with 
it,  become  absorbed  by  the  quick-lime,  and 
the  pure  carburetted  hydrogen  is  stored  up 
in  a  vessel  called  the  gas-holder,  and  is  then 
ready  for  use.  ^ 

From  the  reservoir  in  which  the  gas  has 
been  collected  proceed  pipes,  which  branch 


out  into  smaller  ramifications  until  they 
terminate  at  the  place  where  the  lights  are 
wanted,  and  the  extremities  of  the  branch 
pipes  are  furnished  with  stop-cocks  to 
regulate  the  flow  of  the  gas  into  the  biu-ners 
or  lamps. 

Tlie  Engraving  exhibits  an  apparatus  for  the 
prq)arati()n  of  gas  from  coal.  In  this  case  ouly 
one  retort  is  used ;  but  in  the  larger  apparatus, 
used  for  public  accommodation,  five  retorts  are 
heated  by  one  fire,  and  of  course  save  a  conside- 
rable expense  of  fuel.  These  retorts  are  all  made 
of  cast  iron,  and  are  generally  of  an  elliptical 
shape. 

The  coals  are  introduced  into  the  cast  iron  retort 
or  cylinder  n,  which  is  placed  on  its  side  in  the 
furnai-e  a.  The  retort  is  then  closed  by  an  air- 
tight metallic  plate,  which  is  fastened  to  it  by  bolts 
and  nut-Hcrews.  The  lower  part  of  the  retort  is 
preserved  from  the  action  of  the  fire  by  a  larger 
half  cylinder  of  cast  iron,  inclosed  in  brick-work, 
placed  at  some  distance  below  it ;  by  which  means 
the  heat  is  more  equally  distributed  to  the  pit-coal. 

A  cast  iron  pipe  d  proceeds  from  the  upper  side  tt 
of  this  cylinder  to  a  cast  iron  receiver,  which  is  " 
situated  at  the  bottom  of  the  well  in  which  the 
gasometer  rises  and  falls  ;  in  this  receiver  the  tar 
and  other  condensible  products  are  collected,  and 
are  extracted  from  time  to  time  by  means  of  a  pump 
affixed  to  it. 

From  the  top  of  this  receiver  proceeds  another 
iron  pipe  f,  which  reaches  to  the  surface  of  the 
water  in  the  well,  but  which  is  inserted  into  an  air- 
holder  of  about  eighteen  inches  in  diameter,  and 
two  feet  long,  made  of  iron.  The  lower  part  of 
this  air-holder  is  pierced  with  holes,  which  serve  a 
double  purpose — first,  to  divide  the  gas  into  several 
small  streams,  and  thus  to  render  it  purer  by 
washing  it  as  it  passes  through  the  water ;  and, 
secondly,  it  serves  as  a  reservoir  of  gas,  from 
whence  the  tar  receiver,  connecting  tubes,  and 
even  the  retort  itself,  may  be  filled  with  gas  when- 
ever an  absorption  takes  place,  by  the  retort  being 
cooled,  or  otherwise.  The  gas  is  discharged  from 
this  air-holder  into  the  gasometer  h,  which  is  sus- 
pended over  the  well,  and  rises  and  falls  therein, 
being  balanced  by  two  weights  passing  over  puUies. 
This  gasometer  is  made  of  wrought  iron  plates, 
luted  in  the  seams,  so  as  to  be  air-tight,  and  well 
painted  both  within  and  without :  it  has  an  iron 
pipe  made  fast  in  the  centre  by  means  of  two  sets 
of  stays,  one  at  the  bottom  of  the  gasometer,  and 
the  other  at  the  top.  An  upright  pipe,  fixed  in  tbe 
centre  of  the  well,  passes  up  the  central  pipe  of 
the  gasometer  when  it  is  depressed  iji  the  well. 
The  gas  is  pressed  out  of  the  gasometer  through  a 
row  of  holes  at  the  very  top  of  the  central  pipe, 
into  that  pipe,  whence  it  passes  into  the  centre  pipe 
of  the  well,  which  is  continued  across  the  well,  and 
up  the  side,  and  from  thence  is  branched  out  to 
the  lamps. 

At  an  early  period  of  the  gas  manufac- 
ture the  average  quantity  of  gas  produced 
from  a  chaldron  of  coals  was  scarcely 
10,000  cubic  feet.  Later  improvements 
have  produced   no  less   than  double  the 
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quantity,  and  as  a  common-sized  gas  bur- 
ner consumes  about  six  cubic  feet  per  hour, 
a  single  chaldron  of  coals  will  supply  a  gas 
burner  for  6,666  successive  hours,  or  more 
than  eight  months,  without  intermission. 
Besides  this  valuable  and  abundant  pro- 
duction of  gas,  it  yields  odier  materials  no 
less  valuable  and  useful :  it  will  yield  one 
chaldron  and  a  quarter  of  coke,  worth 
nearly  as  much  as  the  original  coals;  also, 
twelve  gallons  of  tar,  saleable  at  as  many 
shillin<3:s,  and  eighteen  gallons  of  ammo- 
niacal  liquor,  worth  nine  shilhngs,  and 
wiiich,  by  combination  with  lime,  i'urnishes 
the  subcarbouate  of  ammonia,  or  the  smel- 
ling salts  of  commerce. 

Although  artificial  heat  is  necessary  to 
decompose  coals,  so  rapidly  as  to  make 
their  constituent  principles  available  for 
the  purposes  of  public  utility,  and  indi- 
vidual comfort,  yet  they  appear  to  imdergo 
a  natural  decomposition,  and  evolve  gas  in 
such  abundance,  as  to  endanger  the  lives 
of  the  miners,  for  carburetted  hydrogen  is 
but  another  name  iox fire-damp,  the  dread- 
ful effects  of  which  we  have  so  often  reason 
to  deplore,  and  of  which  so  terrific  an 
example  has  so  lately,  and  so  unhappily 
occurred,  as  the  public  papers  have 
recorded. 

[We  had  intended  to  describe  Sir  H.  Davy's 
miner's  lamp,  but  space  will  not  allow  the  article 
to  be  extended.  Would  that  we  could  allow  the 
lamp  in  question  to  have  that  character  of  unlimited 
excellence  which  some  have  attributed  to  it. — 
Ed.] 


THE    THERMOMETER. 

Few  instruments  are  more  generally  useful  than 
the  one  which  forms  the  subject  of  the  following 
article :  to  it  we  are  indebted  for  every  accurate 
idea  relative  to  temperature.  I  shall  not  enter  into 
any  detailed  account  of  the  invention  of  the  ther- 
mometer, but  proceed  at  once  to  notice  it  in  its  per- 
fect state.  To  construct  a  thermometer  a  uniform 
capillary  tube  must  be  selected  having  one  extremity 
blown  into  a  bulb  ;  the  operator  taking  such  a  tube, 
holds  it  in  the  flame  of  a  spirit-lamp,  when  the  air 
being  rarified  in  consequence  of  its  expansion,  he 
dexterously  inserts  the  open  end  in  a  vessel  con- 
taining the  fluid  metal  mercury  ;  as  the  air  in  the 
tube  cools,  it  contracts,  and  the  mercury  rises  from 
the  pressure  of  the  atmosphere  ;  the  next  process 
is  to  boil  the  metal  in  the  tube,  by  which  much  of 
il)  is  expelled,  together  with  all  the  air,  and  during 
the  ebullition  the  open  end  must  be  hermetically 
sealed.  It  is  convenient  to  leave  the  tube  for  some 
time  before  we  graduate  it,  as  it  is  found  that  the 
atmosphere  exercising  a  pressure  on  the  sides  of 
the  bulb  causes  a  slight  variation  in  its  capacity. 
In  graduating  we  must  first  obtain  certain  points 
to  start  from  ;   for  which  purpose,  plunge  the  ther- 


mometer bulb  into  boiling  water  (with  cer'ain  pre- 
cautions which  will  be  alluded  to),  and  note  care- 
fully the  point  to  which  the  mercury  rises  ;  this  is 
called  the  boiling  point.  The  next  step  is  to  obtain 
a.  freezing  point,  wliich  is  done  by  substituting  ihelt- 
ing  ice  for  boiling  water.  These  fixed  points  being 
obtained,  nothing  reni;uns  to  be  done  but  to  form 
a  scale  for  tlie  instrument ;  in  this  country  the 
scale  01  Fahrenheit  is  the  one  generally  emi)loyed : 
Fahrenheit's  division  is  very  far  from  being  philo- 
sophical, and  is  much  inferior  to  that  of  Celsius 
(the  Centigrade)  which  is  used  on  the  Continent ; 
the  zero  on  the  former  scale  is  32^  and  th^  space 
from  the  freezing  to  the  boiling  point  is  divided  into 
180"  degrees,  consequently  the  boiling  point  is 
2120;*  it  is  conjectured  that  Fahrenheit  obtained 
his  zero  from  a  mixture  of  snow  and  salt ;  it  would 
be  of  great  advantage  if  the  Centigrade  scale  were 
adopted  in  England  ;  however,  any  division  must 
be  merely  conventional,  for  we  know  nothing  of  the 
extremes  of  lM;emperature ;  as  Professor  Graham 
beautifully  expresses  himself;  "  the  scale  of  tem- 
perature may  be  compared  to  a  chain,  extending 
both  upwards  and  downwards  beyond  our  sight ; 
we  fi.x  upon  a  particular  link,  and  count  upv/ards 
and  downwai-ds  from  that  link,  and  not  from  the 
beginning  of  the  chain." 

It  may  be  asked  what  proofs  we  have  that  the 
dilatations  of  mercury  indicate  corresponding  in- 
crements of  temperature  ;  the  answer  to  tliis  ques- 
tion involves  several  important  facts  :  the  dilatations 
and  contractions  of  solids  by  changes  of  tempera- 
ture are  too  small  to  admit  of  any  precision  in 
recognizing  them  ;  while  on  the  other  hand  gases 
are  exactly  the  reverse  :  liquids  being  intermediate 
between  these  two  conditions  of  matter,  it  is  found 
convenient  to  use  them  in  the  common  thermometer, 
and  of  all  liquids  none  are  so  well  adapted  as  the 
metal  mercury  for  measuring  variations  of  tempe- 
rature within  certain  limits  ;  the  reasons  for  this 
are  as  follows  : — First,  the  expansions  of  mercury  are 
proportional,  and  bear  an  exact  relation  to  the  heat 
which  produces  them,  and  we  may  prove  this  by 
the  following  simple  experiment : — take  two  parts 
of  water,  one  at  60"  and  the  other  at  100";  on 
mixing  them,  the  mean  temperature  should  be  80", 
and  when  we  test  this  by  the  aid  of  the  thermo- 
meter we  find  such  to  be  the  case  :  if  the  mercury 
rose  above  80",  it  would  indicate  that  it  followed  a 
progressively  increasing  rate  of  expansion,  and 
would  consequently  unfit  it  for  the  instrument,  the 
very  principle  of  whic'n  depends  on  the  fact  that 
the  dilatations  of  mercury  are  proportional  to  the 
intensity  of  the  heat  which  produces  them.  Second, 
the  specific  heat  of  mercury  is  very  small,  being 
only  33  compared  to  water  as  1000,  hence  it  has 
the  property  of  being  quickly  heated  and  cooled, 
a  circumstance  which  imparts  great  sensibility  to  the 
instrument.  Third,  the  increments  of  temperature 
are  available  from 39"t  tlie  point  at  which  mer- 
cury freezes  to  600»  when  it  rises  in  vapour  and  thus 
aflects  the  indications,  though  it  does  not  boil  till 
662,    though  at  very  high  temperatures   mercury 

*  The  CentiRradf  scale  is,  as  the  name  inipliesf,  divided 
into  100  degrees,  'ro  reduce  Cent'gr.-ide  to  Kahionheit,  nuil- 
tiply  by  9.  divide  by  5,  and  add  1)2;  for  us  ISU;II::1UI):;>. 
Beaumur's  thennoincter.  used  in  the  North  of  Gcrniuny  has 
80  degrees,  which  may   be  reduced  ))y  an  analogous  procesj. 

t  — »9  '  is  71"  below  the  frco/.in,'  point  of  water.  Degrees 
below  the  asrendiug  scale  aro  indicated  by  tlie  minus  aipi 
pcefixcd  to  them. 
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does  expand  at  a  progressively  increasing  rate,  any 
inconvenience  whicli  might  arise  from  tliis  is  ob- 
viated by  the  circumstance  tliat  glass  is  subject  to 
the  same  law  to  a  similar  extent ;  so  that  the  rela- 
tive capacity  between  the  mercury  and  the  glass 
remained  unaltered  ;  the  expansion  of  the  one  neu- 
tralizing the  expansion  of  the  other.  The  thin 
capillary  tube  is  a  beautifully  devised  measure,  as  it 
permits  the  slightest  variation  to  be  noted. 

The  most  important  circumstances  to  be  attended 
to    in   graduating  thermometers    are    to   have  the 
freezing  and  boiling  points  determined  with  scru- 
pulous accuracy  ;  whUe  determining  the  latter,  two 
circumstances  must  be  attended  to  ;  first,   that  the 
barometer  stands  at  29 '8  inches,  as  for  every  inch 
of  variation  the  boiling  point  of  water  varies    1'70 
degree  ;  and  secondly  that  the  water  be  pure,   and 
boiling  in  a  metallic  vessel,  for  it  is  found  that  this 
fluid  boUs  at  a  higher  temperature  in  glass  or  earthern 
vessels  than  it  does  in  metallic  ones ; — to  prove 
this,  take  some  water  in   a  glass  flaA   which  has 
just  ceased  boiling,  if  we  drop  in  some  iron  filings 
ebullition  is  immediately  resumed.       The  only  pre- 
caution to  be  observed  in  determining  the   zero  is 
that  the  ice  or  snow  be  melting  ;  for  it  is  a  remark- 
able fact  that  water  may  be  cooled  down  20  degrees 
below  the  freezing  point  without   congelation  being 
determined  ;  hence  it  is  that  the  melting  of  ice  and 
not  the  freezing  of  water  which  takes  place  inva- 
riably at  32".     Such  is  the  philosophy  of  the  simple 
but  useful  instrument  we  have  now  considered.     I 
have  described  rather  how  a  thermometer  may  be 
made  than  how  it  is  made  ;  but  anybody  following 
the  directions   may  construct  one,   and  having  once 
determined  the  fixed  points  to  which  I  have  so  fully 
alluded,  nothing  is  easier  than  to  apply  a  scale  to 
the  instrument,  which  scale  may  be  divided  into 
any  number  of  degrees. 

W.  PRESTON. 


DIFFERENCE    BETWEEN    ANIMALS    AND 
VEGETABLES. 

When  we  compare  together  those  animals  and  vege- 
tables which  are  considered  as  occupying  the  highest 
stations  in  each  kingdom,  we  perceive  that  they 
differ  from  each  other  in  particulars  so  obvious  jmd 
striking,  as  not  to  admit  of  question.  The  horse, 
and  the  grass  upon  which  it  feeds  ;  the  bird,  and 
the  tree  in  which  it  builds  its  nest,  are  so  essentially 
distinct  from  each  other,  that  we  perceive  at  once 
that  they  belong  to  distinct  classes  of  organic 
nature.  But  it  is  far  otherwise  when  we  descend 
to  those  animals  and  plants  which  occupy  the 
lowest  stations  in  vitality  ;  here  the  functions  to  be 
performed  are  but  few,  the  points  of  difference 
obscure,  and  it  requires  a  correct  knowledge  of  the 
laws  of  organization,  and  a  careful  application  of 
that  knowledge,  to  enable  us  to  determine  with  pre- 
cision where  animal  life  terminates,  and  vegetable 
existence  begins.  The  lichen  which  grows  on  the 
stone,  and  the  flustra  attached  to  the  rock,  present 
J)ut  little  difference  to  the  common  observer  ;  both 
are  permanently  fixed  to  the  spot  on  which  they 
grow,  from  the  earliest  period  of  their  existence  to 
their  dissolution  ;  and  in  the  vegetable  dried  by  the 
heat  of  the  sun,  and  in  the  coralline  shrivelled  up 
from  the  absence  of  moisture  during  the  ebb  of  the 
tide,  we  might  seek  in  vain  for  those  characters, 


whicli  would  assign  the  one  to  the  vegetable,  and 
the  other  to  the  animal  kingdom. 

The  more  important  character,  which  animals 
alone  possess,  is  the  faculty  of  sensation,  commu- 
nicated to  animal  matter  by  a  nervous  system. 
In  vertebrated  animals  a  brain  and  spinal  marrow 
form  the  apparatus  by  which  nervous  influence  is 
developed. 

Thus  when  any  objects  come  in  contact  with  our 
fingers  we  are  sensible  of  their  presence,  and  our 
fingers  are  said  to  possess   sensation  ;    if  we  com-      jl 
press  or  cut  across  the  nerve  which  passes  from  the       j| 
brain   to  the   finger,   this  faculty  of  sensation    is       ^ 
suspended  or  destroyed  :  the  same  objects  may  come         ' 
in  contact  with  our  fingers  as  before,  but  no  feelings 
are  excited  indicating  to  us   its  presence.       This 
phenomenon  must  be  familiar,  for  every  one  must, 
in  lying  or  sitting,   have  compressed  the  nerve  of 
the  arm    or   thigh,    and    ocpasioned   a   temporary 
numbness  and  loss  of  accurate  feeling  in  the  limb. 
We  perceive,  then,  by  our  own  experience,  that  the 
power  of  feeling  is  inseparably  connected  with  the 
presence  and  condition  of  the  nerves  ;    and  that  in 
man,  and  the  higher  classes  of  animals,  this  ner- 
vous influence  is   transmitted  from  the  brain  and 
spinal  marrow. 

In  examining  the  other  divisions  of  the  animal 
kingdom,  the  presence  of  a  nervous  sj'stem,  more 
or  less  developed,  may  be  detected  :  in  the  animals 
of  the  higher  orders,  nervous  filaments  can  be  dis- 
tinctly traced,  from  their  origin  to  their  distribution 
in  the  various  parts  to  which  they  communicate 
sensation.  But  in  proportion  as  the  system  of  M 
absorbing,  secreting,  and  circulating  vessels  be-  " 
comes  less,  a  corresponding  diminution  takes  place 
in  the  nervous  fibres,  tUi  at  length  both  the  vessels 
and  nervous  filaments  elude  our  finite  observation, 
and  we  are  left  to  infer  from  analogy,  that,  since 
sensation  depends  on  the  presence  of  the  nerves, 
and  the  smallest  animals  evidently  possess  sensation, 
a  nervous  system  exists  in  the  minutest  monad  of 
animal  organization. 

In  the  largest  and  most  perfect  examples  of  the 
vegetable  kingdom,  no  traces  of  nerves  are  per- 
ceptible, nor  of  any  substance  which  can  be  con- 
sidered as  at  all  analogous  in  structure  or  function, 
it  is  therefore  concluded,  that  as  vegetables  are 
destitute  of  nerves,  they  are  likewise  wanting  in 
that  faculty  which  in  animals  we  term  sensation. 

But  the  nerves  not  only  bestow  feeling,  they  also 
confer  the  power  of  voluntary  motion ;  and,  if  the 
construction  of  the  organs  to  which  such  nerves 
proceed  be  suitable,  they  enable  the  animal  to  effect 
progression,  or  in  other  words,  give  it  the  faculty  of 
changing  its  situation  from  one  place  to  another. 
As  we  descend  in  the  scale  of  creation,  we  find 
many  animals  destitute  of  that  power,  and  living  on 
the  same  spot  from  the  commencement  to  the  ter- 
mination of  their  existence  ;  and  all  these  animals 
are  inhabitants  of  the  waters. 

Such,  then,  are  the  essential  characters  of  animal 
existence — an  external  form  gradually  developed, 
with  an  internal  organization  possessing  circulating 
vessels  for  effecting  nutrition  and  support,  and 
capable  of  attracting  and  assimilating  particles  of 
inorganic  matter,  combined  with  a  nervous  system 
communicating  sensation  and  voluntary  motion ; 
a  certain  term  of  existence  being  assigned  to  deter- 
minate forms — in  other  words,  a  period  of  life  and 
death. 
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NOTES    ON    DAGUKRKE  S    PHOTOGRAPHY. 
(From  Edin.  Phil.  Jour.) 

Circumstances  having  led  to  my  being  included 
in  a  small  party  of  English  gentlemen  who  were 
lately  invited  to  visit  the  studio  of  M.  Daguerre, 
to  see  the  results  of  his  discovery,  I  had  an  oppor- 
tunity of  satisfying  myself,  that  the  pictures  pro- 
duced by  his  process  have  no  resemblance  to 
any  thing  which,  as  far  as  I  know,  has  yet  been 
produced  in  this  country  ;  and  that,  excepting  in 
the  absence  of  color,  they  are  as  perfect  images  of 
the  objects  they  represent,  as  are  those  which  are 
seen  by  reflection  from  a  highly  polished  surface. 
The  perfection  and  fidelity  of  the  pictures  are  such, 
that,  on  examining  them  by  microscopic  power, 
details  are  discovered  which  are  not  perceivable  to 
the  naked  eye  in  the  original  objects,  but  which, 
when  searched  for  there  by  the  aid  of  optical 
instruments,  are  found  in  pertect  accordance :  a 
crack  in  plaster,  a  -wdthered  leaf  lying  on  a  pro- 
jecting cornice,  or  an  accumulation  of  dust  in  a 
hollow  moulding  of  a  distant  building,  when  they 
exist  in  the  original,  are  faithfully  copied  in  these 
wonderful  pictures. 

The  subjects  of  most  of  the  numerous  specimens 
which  I  saw,  were  views  of  streets,  boulevards, 
and  buildings,  with  a  considerable  number  of  what 
may  be  termed  interiors  with  still  life ;  among  the 
latter  were  various  groups  made  up  of  plaster-casts 
and  other  works  of  art.  It  is  difficult  to  express 
intelligibly  a  reason  for  the  charm  which  is  felt  in 
beholding  these  pictui-es;  but  I  think  it  must 
arise,  in  some  measure,  from  finding  that  so  much 
of  the  effect  which  we  attribute  to  color,  is  pre- 
served in  the  picture,  although  it  consists  only  in 
light  and  shade  ;  these,  however,  are  given  with 
such  accuracy,  that,  in  consequence  of  different 
materials  reflecting  light  differently,  it  is  easy  to 
recognise  those  of  which  the  different  objects  in  the 
groups  are  formed.  A  work  in  white  marble  is  at 
once  distinguished  from  one  in  plaster-of-Paris  by 
the  translucency  of  the  edges  of  the  one,  and  the 
opacity  of  the  other.  Among  the  views  of  build- 
ings, the  following  were  remarkable  : — A  set  of 
three  pictures  of  the  same  group  of  houses,  one 
taken  soon  after  sunrise,  one  at  noon,  and  one  in 
the  evening ;  in  these  the  change  of  aspect  pro- 
duced by  the  variations  in  the  distribution  of  the 
light,  was  exemplified  in  a  way  which  art  could 
never  attain  to. 

One  specimen  was  remarkable  from  its  showing 
the  progress  made  by  light  in  producing  the  pic- 
ture. A  plate  having  been  exposed  during  thirty 
seconds  to  the  action  of  the  light  and  then  removed, 
the  appearance  of  the  view  was  that  of  the  earliest 
dawn  of  day ;  there  was  a  grey  sky,  and  a  few 
comers  of  buildings,  and  other  objects,  beginning 
to  be  visible  through  the  deep  black  in  which  all 
the  rest  of  the  picture  was  involved. 

The  absence  of  figures  from  the  streets,  and  the 
perfect  way  in  which  the  stones  of  the  causeway 
and  the  foot-pavements  are  rendered,  is,  at  first 
sight,  rather  puzzling,  though  a  little  reflectiou 
satisfies  one  that  passing  objects  do  not  remain 
long  enough  to  make  any  perceptible  impression, 
and  that  (inten'ering  only  for  a  moment  with  the 
light  reflected  from  the  road,)  they  do  not  prevent 
a  nearly  accurate  picture  of  it  being  produced. 

Vacillating  objects  make  indistinct  pictures, 
p.  g.  a  person  getting  his  boot  cleaned  by  a  decrot- 
icur  gave  a  good  picture,  except  that  having  moved 


liis  head  in  speaking  to  the  shoe-black,  his  hat 
was  out  of  shape,  and  the  decrotteur's  right  arm 
and  brash  were  represented  by  a  half-tinted  blot 
through   which  the  foot  of    the   gentleman   was 
partially  visible. 

There  can  be  no  doubt  that,  when  M.  Daguerre's 
process  is  known  to  the  public,  it  will  be  imme- 
diately applied  to  numberless  useful  purposes,  as, 
by  means  of  it,  accurate  views  of  arcliitecturc, 
machinery,  &c.,  may  be  taken,  which,  being 
transferred  to  copper  or  to  stone,  may  be  dis- 
seminated at  a  cheap  rate ;  and  useful  books  on 
many  subjects  may  be  got  up  with  copious  illus- 
trations, which  are  now  too  costly  to  be  attainable  : 
even  the  fine  arts  will  gain,  for  the  eyes  accustomed 
to  the  accuracy  of  Daguerrotype  pictures,  will  no 
longer  be  satisfied  with  bad  drawing,  however 
splendidly  it  may  be  colored.  In  one  department 
it  will  give  valuable  facility.  Anatomical  and 
surgical  drawings,  so  difficult  to  make  with  the 
.■fplity  which  it  is  desirable  they  should  possess, 
will  then  be  easily  produced  by  a  little  skill  and 
practice  in  the  disposition  of  the  subjects  and  of 
the  lights. 

It  is  a  curious  circumstance  that,  at  the  same 
time  M.  DagueiTe  has  made  this  beautiful  and 
useful  discovery  in  the  art  of  delineation,  another 
Parisian  artist  has  discovered  a  process  by  which 
he  makes  solid  casts  in  plaster  of  small  animals  or 
other  objects,  without  seams  or  repairs,  and 
without  destroying  the  model.  I  am  in  possession 
of  several  specimens  of  his  work,  among  which 
are  casts  of  the  hand  of  an  infant  of  six  months, 
so  delicately  executed,  that  the  skin  shows  evident 
marks  of  being  afl'ected  by  some  slight  eruptive 
disease. 

JOHN  ROBISON. 


METEOROLOGY   OF   THE   ANCIENTS. 

By   the  Senior  Secretary  to  the  Meteorological 
Society. 

(Resumed  from  page  38.^ 

I  HAVE  shown  in  a  vei^  brief  manner  that  the 
ancients  had  their  enthusiastic  cultivators  of  me- 
teorology, chiefly  with  regard  to  foretelling  the 
weather,  without  however  affecting  any  material 
progi-ess  in  a  scientific  point  of  view;  indeed,  it 
may  be  doubted  whether  we  know  more  of  meteo- 
rology now  than  was  known  in  the  days  of  Kepler. 
It  is  indeed  a  melancholy  fact,  that,  while  astro- 
nomy, chemistry .  and  other  sciences  made  rapid 
progress,  meteorology  alone  remained  stationary, 
a  fact  which  it  seems  difficult  to  account  for,  ex- 
cept that  the  true  principle  of  atmospheric  change 
was  but  little  understood — the  absence  of  data — 
the  want  of  instruments — and  the  love  of  dealing 
rather  in  the  marvellous,  than  in  scientific  research; 
and  although  of  late  years,  innumerable  facts  have 
been  observed,  exceedingly  ingenious  instruments 
have  been  invented  to  enable  observers  to  record 
those  observed  facts  with  precision,  yet  it  is  but 
too  apparent  that  we  are  now  as  far  from  being 
enabled  to  foresee  the  coming  storm,  the  devas- 
tating hurricane,  or  the  destructive  earth([uake, 
even  for  a  few  days,  as  were  the  ancient  philoso- 
phers of  Greece  and  Home  :  nor  shall  we  be  sur- 
prised at  this  ignorance  of  this  must  important 
branch  of  physical  science,  if  we  take  a  glance  at 
only  a  few  of  tlie  fads  upon  which  tlicir  entire 
knowledge  of  tlic  weather  rested. 
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Their  researches  have  been  as  various  as  the 
departments  of  science  which  liave  contributed  to 
increase  their  gro-\ving  stock  of  information.     The 
airy    mist   that   floats    aloft,    or   hangs  upon   the 
mountain's  brow — the  ponderous  cloud  which  rolls 
slowly    along   in   majestic   sublimity  — the  rosy- 
colored   morning  —  the  purple   evening  skj' — the 
pale  and  dimly-shining  "  Queen  of  Night,"  half 
obscured  by  thickening  vapours,    or    increasing 
fogs — the  "  God  of   Day,"  with  his   fiery  disk, 
all  speak  a  clear  and  intelligible  language  to  the 
attentive  observer.     The  wild  inhabitants  of  the 
forest — the  domesticated   animal  —  the  feathery 
songsters,  "  tenants  of  the  sky" — the  hoarse  and 
clamorous  croakings  of  the  frog — the  loud  scream 
of  the  flitting  bat,  as  it  early  seeks  its  hiding  place 
— the  solemn  moaning  and  the  restless  heaving  of 
old  ocean's  floods,  and  the  gambols  of  the  finny 
tribes  that  people  the  secret  caverns  of  the  deep, 
each,  in  a  manner  pecailiarly  its  own,  foretells  the 
coming  change.     Man  himself,  "  proud  lord  of  the 
creation,"    also   exhibits  feelings  of  uneasiness, 
especially   during   a  period  of  indisposition,  and 
not  unfrequently  in  health,  during  certain  states 
of  the  atmosphere,  from  which  we  naturally  sup- 
pose that  all   animals  must   be   influenced  in  a 
similar  manner,  by  the  regularity  with  whicli  the 
animal  functions  fulfil    their    destined    purpose, 
being  uncontrolled  by  intellectual  agency.     Ani- 
mals manifest  veiy  clearly  the  results  of  atmos- 
pheric  variation,    by   a   corresponding   deviation 
from  their  accustomed  habits.     Our  knowledge  at 
present  is  very  imperfect  respecting  the  connection 
between  atmospheric  changes,  and  their  effects  on 
organized  bodies,    yet    the   deviations  of   many 
animals  from  their  usual  habits,  have  attracted  the 
attention   of    mankind    for  ages,    and    furnished 
observers  with   data  that  are  now   deserving  of 
particular  inquiry.     The  following  will   exhibit  a 
few  of  the  most  prominent  and  popular  of  the 
ancient  superstitions  which  had   their  origin  in 
meteorological  phenomena  ;  and,  first,  those  that 
relate  to  the  colors  of  the  sky  and  the  heavenly 
bodies,  the  formation  of  clouds,   &c.     Colors  of 
various  kinds  in  the  sky  and  clouds,  especially  at 
sun-set,  are  generally  tokens  of  approaching  phe- 
nomena.     Much  red  forebodes   wind   and   rain, 
particularly  in  the  morning ;    while  in   evening  it 
sometimes  indicates  a  fine  day,  particularly  if  the 
morning  be  grey.     We  have  two  old  proverbs  on 
this  phenomenon,  both  of  which   originate  from 
the  same  source  :  viz. 

"  An  evening  red,  and  a  morning  grey. 
Are  sure  signs  of  a  fine  day." 

"  Be  the  evening  grey,  and  the  morning  red. 
Put  on  your  hat,  or  you'll  wet  your  head." 

And,  again,  the  following  from  the  Italians  : — 
"  Sera  rosa  e  nigro  mattino, 
AUegra  il  pellerino." 

A  greenish  color  in  the  sky  near  the  horizon 
often  denotes  a  continuance  of  wet  weather,  while 
the  various  tints  of  purple  denote  a  continuance 
of  fine  weather.  These  appearances  may  be 
accounted  for  from  the  moist  or  dry  state  of  the 
atmosphere,  as  aff'ecting  the  rays  of  the  sun,  or 
light  in  passing  through  different  media  —  the 
red  ray  being  more  refrangible  than  any  other 
becomes  particularly  refracted  in  a  dry  atmosphere. 
The  grey  morning  is  produced  by  a  number  of 
lofty  patches  of  cirro-cumulus  clouds,  a  species  of 
cloud  considered  by  meteorologists  a  favorable 
iiidication,  and  hence,  among  the  rules  for  judging 


of  the  weather  by  clouds,  we  fnid  in  many  old 
almanacs  this  couplet : — 

"  If  woolly  fleeces  strew  the  heavenly  way. 
Be  sure  no  rain  disturb  the  suuimer"day."' 

The  absence  of  vapour  on  the  tops  of  high 
mountains  is  generally  considered  a  favourable 
omen;  while  the  contrary  is  looked  upon  as  a 
certain  indication  of  rain.  The  Table  Mountain 
at  the  Cape  of  Good  Hope  affords,  probably,  the 
best  illustration  of  this  prediction  of  any  portion 
of  the  globe.  When  clouds  hang  upon  its  sum- 
mit, which  sailors  term  "  the  spreadiiig  of  its 
table-cloth,"  they  generally  precede  those  fre- 
quent storms  which  render  the  navigation  of  the 
Cape  Coast  both  dangerous  and  difficult. 

(To  he  contimted.) 


EFFECT    OF    GALVANISM    ON    MUSCULAR 
ACTION. 

Coleman,  a  mulatto,  who  murdered  his  wife,  was 
executed  at  New  York  on  Feb.  15th,  1839.  After 
the  body  had  hung  for  about  a  quarter  of  an  hour 
it  was  cut  down.  Mr.  Chilton,  and  several  other 
scientific  men,  then  operated  in  the  following  way 
on  the  corpse.  The  instrument  used  in  these 
experiments  was  a  newly-invented  one,  called  a 
Galvanic  Multiplier ;  the  whole  amount  of  zinc 
surface  exposed  to  the  acid  was  about  one  foot,  and 
yet  the  shock  produced  is  equal,  if  not  greater, 
than  that  of  a  battery  of  100  inch  plates. 

First  Experiment. — The  lungs  were  filled  with 
oxygen  gas.  The  phrenic  nerve  and  eighth  pair 
were  dissected  in  the  neck  ;  a  metallic  piece,  having 
a  number  of  points  on  it,  was  placed  over  the  ribs, 
the  points  being  inserted  through  the  skin.  The 
moment  the  lungs  were  filled  with  the  gas,  the  gal- 
vanic current  was  passed  from  the  nerves  at  the 
neck  to  the  diaphragm.  The  object  was  to  bring 
about  respiration.  The  effect  produced  was  violent 
contraction  of  all  the  muscles,  the  chest  heaved, 
but  no  air  appeared  to  enter  the  lungs,  the  head 
and  neck  were  thrown  on  one  side  by  the  spasm 
produced. 

Second. — The  metallic  piece  was  removed  from 
the  abdomen,  and  an  incision  was  made  through 
the  cartilage  of  the  seventh  rib,  one  pole  of  the 
instrument  was  placed  in  the  opening,  so  as  to 
touch  the  diaphragm  ;  the  other  was  placed  on  the 
neck.     The  effect  produced  was  similar  to  the  first. 

Third. — The  posterior  tibial  nen'e  at  the  heel 
was  exposed  ;  one  pole  applied  to  this  the  other  to 
the  neck.  Effect — the  muscle  of  the  leg  was  thrown 
into  action,  with  convulsive  movements  of  the  body. 

Fourth. — One  pole  was  held  at  the  tibian  nerve 
— the  mouth  was  then  opened,  and  the  other  pole 
put  into  it.  The  moment  it  touched  the  tongue 
the  teeth  became  firmly  clenched,  and  held  so  hard 
on  to  the  wire  as  to  require  considerable  force  to 
extricate  it.     This  was  repeated  several  times. 

Fifth. — The  next  experiment  was  to  try  the 
effect  produced  by  merely  applying  the  poles  of  the 
instrument  to  the  surface  of  the  body,  previously 
wetting  its  parts  with  a  saline  solution,  to  render 
the  contact  more  perfect.  The  effects  on  the  body 
appeared  quite  as  great  as  when  the  large  nerves 
were  touched.  The  poles  of  the  apparatus  were 
placed  in  the  above  manner,  one  to  the  leg,  the 
other  to  different  parts  of  the  face.     The  facial 
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muscles  were  alternately  thrown  into  action  as  the 
diflerent  nerves  of  the  face  were  touched.  The 
effect  of  this  was  territic  in  tlie  extreme.  Every 
muscle  of  the  grim  murderer's  countenance  was 
thrown  into  the  most  horrible  contortions :  rage, 
horror,  anguish,  and  despair — the  most  rapid  smiles 
— the  most  hideous  expressions  of  contempt  and 
hatred,  by  turns  were  depicted  on  his  countenance, 
and  gave  a  fearful  wildness  to  his  face,  which  far 
surpassed  even  the  most  vivid  imagination  from 
Fuseli's  brain,  or  Kean's  scenic  display,  that  we 
ever  witnessed.  Several  of  the  audience  were 
excessively  appalled ;  some  left  in  double  quick  time, 
and  many  confessed,  that,  if  they  had  staid,  they 
certainly  should  have  fainted.  At  one  part  of  the 
operations,  when  the  murderer  raised  liis  right  arm 
and  passed  it  in  different  directions,  we  saw  the 
cheeks  of  several  stout-hearted  fellows  blanched 
with  fear :  and  one,  whose  name  we  do  not  wish  to 
mention,  actually  whispered  "  sure,  he  has  come  to 
life.''  Above  an  hour  was  spent  in  the  experiments, 
and  then  the  prison  was  cleared,  and  the  body 
removed  under  the  directions  of  the  surgeons. 

Annals  of  Electricity. 


INSECTS. 

Insects  are  distingiaished  from  other  animals  by 
the  wonderful  changes  that  all,  except  those  of  the 
seventh  class  (aptera,  or  insects  without  wings,  as 
spiders,  crabs,  scorpions,  fleas,  &c.)  pass  through. 

Ancient  writers  were  not  acquainted  with  the 
transformation  of  insects,  as  appears  very  plainly 
by  the  erroneous  suppositions  generally  entertained ; 
neither  was  the  mystery  entirely  explained  till  the 
latter  end  of  the  eighteenth  century,  when  Malpighi 
and  Swammerdam  made  observations  and  experi- 
ments on  insects,  under  every  appearance,  and  by 
dissecting  them  just  preceding  their  changes,  were 
enabled  to  prove,  that  the  moth  and  butterfly  grow 
and  strengthen  themselves,  and  that  their  members 
are  formed  and  unfolded,  under  the  figure  of  the 
insect  we  call  caterpillar. 

The  succession  of  its  transformations  are,  the 
larva  or  caterpillar  hatched  from  the  egg.  From 
the  larva  it  passes  into  the  pupa,  or  chrysalis  state. 
From  the  pupa  or  chrysalis,  into  the  imago  or  fly 
state. 

The  Eggs. — These  vary  in  number  and  figure  in 
different  species  :  some  are  round,  others  oval ; 
some  are  cylindrical,  and  otliers  nearly  square ;  the 
shells  of  some  are  hard  and  smooth,  while  others 
are  soft  and  flexible. 

They  are  found  of  almost  every  shade  of  color, 
and  are  always  disposed  in  these  situations  where 
the  young  brood  may  find  a  convenient  supply  of 
proper  food.  Some  insects  deposit  their  eggs  on 
the  oak-leaf,  producing  there  the  red  gall ;  others 
cause  a  similar  appearance  on  the  poplar  ;  the  red 
protuberances  on  the  willow,  and  the  termination 
of  the  juniper  branches  are  produced  by  like  means. 
The  leaves  of  some  plants  are  drawn  into  a  globular 
head  by  the  eggs  of  an  insect  lodged  in  them,  and 
many  curious  circumstances  relative  to  this  eco- 
nomy might  be  noticed  if  the  nature  of  our  plan 
would  permit. 

The  phryganea,  libellula,  gnat,  ephemera,  &c. 
hover  all  day  over  the  water  to  deposit  their  eggs, 
which  are  hatched  in  the  water,  and  remain  there 
all  the  time  they  are  in  the  larva  form.      Many 


moths  cover  their  eggs  with  a  thick  bed  of  hair 
which  they  gather  from  their  bodies,  and  others 
cover  them  with  a  glutinous  composition,  which, 
when  dry,  protects  them  from  damp,  rain,  and 
cold.  The  wolf-spider,  carefully  preserves  its  eg<rs 
in  a  silk  bag,  which  it  carries  on  its  back,  and  by 
some  moths  they  are  glued  with  great  symmetry 
round  the  smaller  branches  of  trees,  or  are  secreted 
beneath  the  bark,  and  frequently  in  the  crevices 
of  walls. 

The  Caterpillar. — All  caterpillars  are  hatched 
from  the  egg,  and  when  they  first  proceed  from  it 
are  small  and  feeble,  but  tlieir  strength  increases  in 
proportion  with  their  size.  A  distinguishing  cha- 
racter of  the  caterpillar  of  a  lepidopterous  insect 
is  not  having  less  than  eight,  or  more  than  sixteen 
feet. 

The  caterpillar,  whose  life  is  one  continued  suc- 
cession of  changes,  moults  its  skin  several  times 
before  it  attains  its  full  growth  ;  those  changes  are 
the  more  singular  as  it  is  not  simply  the  skin  which 
is  cast  off;  but  with  the  exuvia;  we  find  the  skull, 
the  jaws,  and  all  the  exterior  parts,  both  scaly  and 
membranaceous,  which  compose  the  lips,  antennje, 
palpi,  and  even  those  crustaceous  pieces  within  the 
head,  which  serve  as  a  fixed  basis  to  a  number  of 
muscles,  &c. 

The  new  organs  are  under  the  old  ones,  as  in  a 
sheath,  so  that  the  caterpillar  effects  its  change  by 
withdrawing  from  the  old  skin  when  it  finds  it 
inadequate  to  its  bulk. 

Those  caterpillars  that  live  in  society,  and  have  a 
nest,  retire  there  to  cast  their  exuvia;,  fixing  the 
hooks  of  their  feet  firmly  in  the  web  during  the 
operation.  Some  of  the  solitary  species  spin  at 
this  time  a  slender  web,  to  which  they  affix  them- 
selves. A  day  or  two  before  the  critical  moment 
for  its  moulting,  the  insect  ceases  to  eat,  and  loses 
its  usual  activity,  the  colors  gradually  become 
weaker  and  the  caterpillar  more  feeble,  the  skin 
hardens  and  withers,  the  creature  lifts  up  its  back, 
stretches  itself  to  the  utmost  extent,  sometimes 
elevates  its  head,  moving  it  a  little  from  one  side  to 
another,  and  suddenly  letting  it  fall  again;  near  the 
change,  the  second  and  third  rings  are  seen  to  swell 
considerably  ;  and  by  repeated  exertions  a  slit  is 
made  on  the  back,  generally  beginning  on  the 
second  or  third  ring  :  through  this  division  the  new 
skin  may  be  just  perceived  by  the  brightness  of  its 
colors  ;  the  creature  presses  through  like  a  wedge, 
and  thereby  separates  the  skin  from  tlie  first  to  the 
fourth  ring,  which  sufficiently  enlarges  the  aperture 
to  admit  the  caterpillar  through. 

The  caterpillar  commonly  fasts  a  whole  day  each 
time  after  repeating  this  operation :  some  cater- 
pillars, in  changing  their  skins,  from  smooth  become 
covered  with  hair  ;  while  others,  that  were  covered 
with  hair,  have  their  last  skins  smooth. 

The  food  of  cateri)illars  is  chielly  or  entirely  of 
the  vegetable  kind.  The  larva;  of  beetles  live  under 
the  surface  of  the  earth,  and  prey  upon  smaller 
insects,  on  the  roots  and  tender  fi!)rils  of  jilants,  or 
on  filthy  matter  in  general  ;  indeed,  in  the  !a.<t 
state,  beetles  are  most  commonly  found  in  juitrid 
flesh,  or  in  the  excrements  of  animals. 

When  the  caterpillar  has  attained  its  full  size, 
and  all  the  parts  of  the  future  moth,  or  butterfly, 
are  sufficiently  formed  beneath  the  skin,  it  prejiares 
to  change  into  the  chrysalis  or  pii))a  state  ;  some 
spin  webs,  or  cones,  in  which  they  inclose  them- 
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selves  ;  others  descend  into  the  earth  and  conceal 
themselves  in  little  cells  which  they  form  in  the 
light  loose  mould ;  some  are  suspended  by  a 
girdle  which  passes  round  the  body,  and  is  fastened 
to  the  small  twigs  of  trees  ;  and  caterpillars  of 
butterflies  connect  themselves  by  their  posterior 
extremity  to  the  stalks  or  leaves  of  plants  with 
their  head  downwards. 

The  length  of  time  insects  live  in  the  state  of 
caterpillars  is  always  the  same  in  each  individual 
species,  yet  very  few  species  precisely  agree  in  the 
same  period  for  their  changes  ;  some  live  two  or 
three  years,  others  only  a  few  months,  or  even 
weeks,  before  they  pass  to  the  pupa  or  chrysalis 
state. 

Preparatoiy  to  the  change,  the  caterpillar  ceases 
to  take  any  of  its  food,  empties  itself  of  all  the 
excrementitious  matter  that  is  contained  in  the 
intestines,  voiding  at  the  same  time  the  membrane 
which  served  as  a  lining  to  these,  and  the  stomach  ; 
and  perseveres  in  a  state  of  inactivity  for  several 
days.  At  length,  by  a  process  similar  to  its  former 
moulting,  the  outer  skin,  or  slough,  is  cast  off,  and 
the  creature  thus  divested  of  its  last  skin  is  what 
we  call  the  chrysalis. 

Pupa,  Chrysalis,  or  Atirelia. — The  words  aurelia 
or  chrysalis  are  equally  used  to  express  that  inactive 
state  which  ensues  after  the  caterpillar  has  changed, 
for  the  great  purpose  of  preparing  for  the  imago, 
or  transformation  to  the  fly.  Aurelia,  is  derived 
from  the  Latin  aurum,  and  chrysalis  from  the 
Greek,  and  are  both  intended  to  signify  a  creature 
formed  of  gold  ;  this  however  is  giving  a  general 
title,  from  a  very  partial  circumstance,  as  the  color 
of  a  considerable  number  is  black,  or  dark  brown, 
while  the  resplendence  of  gold  is  only  seen  on  the 
chrysalides  of  a  few  species  of  the  papilio,  or  but- 
terfly. The  term  chrysalis  should  therefore  be  used 
to  signify  only  those  of  the  butterfly  kind,  and  pupa 
for  the  phalsense,  or  moths,  as  well  as  those  of 
hawk  moths. 

That  very  intelligent  naturalist  M.  de  Reaumur, 
explains  the  cause  of  this  brilliant  appearance  ;  it 
proceeds  from  two  skins,  the  upper  one  a  beautiful 
brown,  which  covers  a  highly-polished  smooth  white 
skin :  the  light  reflected  from  the  last,  in  passing 
through  the  uppermost,  communicates  this  bright 
golden  yellow,  in  the  same  manner  as  this  color  is 
often  given  to  leather,  so  that  the  whole  appears 
gilded,  although  no  gold  enters  into  that  tincture. 

The  exterior  part  of  the  pupa  is  at  first  exceed- 
ingly tender,  soft,  and  partly  transparent,  being 
covered  with  a  thick  viscous  fluid,  but  which  drying 
forms  a  new  covering  for  the  animal. 

The  time  each  insect  remains  in  this  state  is  very 
easily  ascertained  by  those  who  once  breed  them, 
as  they  always  remain  the  same  space  of  time,  unless 
forwarded  or  retarded  by  heat  or  cold,  but  in  difl"erent 
species  they  vary  considerably  ;  for  example,  the 
papilio  atalanta  (red  admirable)  remained  only  twenty 
one  days  in  chrysalis,  from  the  r2th  of  July  to  the 
3rd  of  August,  but  the  phalsena  oo  (heart  moth) 
remained  from  the  beginning  of  Octoljer  till  May 
following ;  and  many  species  remain  a  very  consi- 
derable time  longer  than  this. 

When  the  insect  has  acquired  a  degree  of  solidity 
and  strength,  it  endeavours  to  free  itself  from  the 
case  in  which  it  is  confined  ;  and  as  it  adheres  to 
a  very  few  parts  of  the  body,  it  docs  not  require 
any  great  exertion  to  split  the  membrane  which 
covers  it ;  a  small  degree  of  motion,  or  a  little  in- 


flation of  the  body  is  sufficient  for  the  purpose  ; 
these  motions  reiterated  a  few  times,  enlarge  the 
opening  and  afl'ord  more  convenience  for  the  insect's 
escape  ;  this  opening  is  always  formed  a  little  above 
the  trunk,  between  the  wings,  and  a  small  piece 
which  covers  the  head.  Those  species  which  spin 
a  cone,  gnaw  or  pierce  an  aperture  large  enough  for 
their  emancipation. 

The  moth,  immediately  after  emerging  from  its 
case,  is  moist,  with  the  wings  very  small,  thick,  and 
crumpled  ;  but  they  rapidly  expand  under  the  eye 
of  the  observer,  and  in  a  few  minutes  have  attained 
their  full  size ;  the  moisture  evaporates,  the  spots 
on  the  wings,  which  at  first  appeared  confused,  be- 
come distinct,  and  the  fibres,  which  were  before 
flexible,  become  stiff"  and  hard  as  bones. 

When  the  wings  are  unfolded,  the  antennje  in 
motion,  the  tongue  coiled  up,  the  moth  sufticiently 
dried,  and  its  different  members  strengthened,  it  is 
prepared  for  flight.  The  excrementitious  discharge 
which  is  voided  by  most  insects  at  this  time,  M.  de 
Reaumur  thinks  is  the  last  they  eject  during  their 
lives. 

(  To  he  continued.) 

MISCELLANIES. 

To  make  Artificial  Coral  for  Grottos. — To  two 
drachms  of  fine  vermillion  add  one  ounce  of  clear 
resin,  and  melt  them  together.  Having  your 
branches  or  twigs  peeled  and  dried,  paint  them  over 
with  this  mixtm-e  while  hot.  The  black  thorn  is 
the  best  for  it.  Hold  them  over  a  gentle  fire,  turning 
them  round  till  they  are  perfectly  covered  and 
smooth.  You  may  make  white  coral  with  white 
lead,  and  black  with  lamp  black. 

Iodine  discovered  in  various  Marine  Productions. 
Soon  after  the  discovery  of  iodine,  Messrs. Gaultier 
de  Claubry  and  Colin  pointed  out  starch  as  the  most 
sensible  of  the  re-agents  that  manifest  its  existence. 
It  is  in  fact  sufficient  to  pour  an  aqueous  solution 
of  this  vegetable  substance  into  the  liquid  supposed 
to  contain  iodine,  to  produce  immediately  a  blue 
color,  which  arises  from  the  formation  of  an  iodine 
of  starch.  M.  de  Ballard,  after  improving  the 
means  of  operating  with  this  re-agent,  announces 
his  having  discovered  iodine  in  bodies  which  were 
not  hitherto  known  to  possess  it ;  for  example,  in 
various  marine  mollusca,both  naked  and  testaceeus, 
such  as  the  animals  of  the  genera  Doris,  Venus, 
Ostrea.  &«.,  several  Polyparia  and  marine  vege- 
tables, Gorgoniee,  Zoster  a  marina,  &c.,  and,  in 
particular,  in  the  brine  of  salt-works  fed  by  the 
Mediterranean.  The  very  small  quantity  of  iodine 
found  in  the  water  of  the  sea  has  prevented  his  de- 
termining in  what  state  it  exists,  but  there  is  reason 
to  suppose  that  it  is  in  the  state  of  hydriodate. 
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WATERSPOUTS. 


Op  the  different  atmospheric  phenomena, 
none  are  more  curious  than  waterspouts. 

That  wliich  renders  the  waterspout  so 
remarkable  is  the  circumstance  of  a  double 
cone  being  formed  when  the  phenomena 
is  complete,  one  cone  pointing  downwards 


from  a  cIoud,whilst  another  points  upwards 
from  the  soa.  Tlie  thin  semi-transparent 
columns,  which  stalk,  as  it  were,  on  the 
surface  of  the  ocean  in  calmweather,thoii{j;h 
no  cloud  is  to  be  seen  above  thcni,  as  well 
as  the  small  agitated  circles,  which  are 
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only  seen  by  their  marking  the  smooth 
surface  of  the  sea  in  their  gyrations,  may 
probably  have  the  same  origin  as  the  water- 
spout. One  of  these  circles,  which  ap- 
peared too  insignificant  to  do  harm,  after 
performing  many  gyrations  near  a  ship 
commanded  by  Captain  Marquis,  on  the 
coast  of  Malabar,  suddenly  approached 
her,  as  she  lay  becalmed,  with  her  sails 
loose,  and  passing  across  her  bows,  carried 
ofl'  her  flying  jib  and  jib-boom  into  the  air, 
higher  than  the  mast-head.  I  have  myself 
witnessed  these  semi-transparent  colunms, 
within  the  tropics,  without  being  able  to 
decide  which  way  they  turned  round  ;  and 
the  spiral  form  in  which  they  are  said  to 
revolve  may  be  the  reason  ;  for  it  is  very 
difficult  to  pronounce  which  way  a  screw 
revolves  when  turning  rapidly.  The  figure 
being  double,  and  the  cones  pointing  in 
opposite  directions,  it  should  be  observed 
whether  the  cloud  above  the  spout  also 
revolves,  and  if  the  gyrations  of  the  upper 
portion  of  the  phenomenon  be  in  the  same, 
or  in  the  contrary  direction  to  those  at  the 
surface  of  the  sea. 

Notwithstanding  diligent  inquiry  of  a 
great  many  persons  who  witnessed  water- 
spouts at  sea,  I  have  only  been  able  to 
obtain  one  account  in  which  the  gyrations 
of  the  wind  are  satisfactorily  explained  ; 
and  in  this  instance  it  proved  to  be  on  the 
surface  of  the  sea,  turning  in  the  contrary 
direction  to  the  apparent  law  in  great 
storms,  in  south  latitude.  The  instance 
alluded  to  is  the  waterspout  described  by 
Captain  Beechey,  in  the  published  account 
of  his  vovage  in  the  Pacific,  when  he 
commanded  the  Blossom.  That  account 
says, — 

"  While  we  were  off  Clermont  Tonnerre,  we  had 
a  narrow  escape  from  a  waterspout  of  more  than 
ordinary  size.  It  approached  us  amidst  heavy  rain, 
thunder,  and  lightning,  and  was  not  seen  until  it 
was  very  near  to  the  ship.  As  soon  as  we  were 
within  its  influence,  a  gust  of  wind  obliged  us  to 
take  in  every  sail,  and  the  topsails,  which  could 
not  be  furled  in  tin  e,  were  in  danger  of  splitting. 
The  wind  blew  with  great  violence,  momentarily 
changing  its  direction,  as  if  it  were  sweeping  round 
in  short  spirals  ;  the  rain  which  fell  in  torrents  was 
also  precipitated  in  curves,  with  short  intervals  of 
cessation.  Amidst  this  thick  shower,  the  water- 
spout was  discovered,  extending  in  a  tapering  form, 
from  a  dense  stratum  of  cloud  to  within  thirty  feet 
of  the  water,  wiiere  it  was  hid  by  the  foam  of  the 
sea,  being  whirled  upwards  by  a  tremendous  gyra- 
tion. It  changed  its  direction  after  it  was  first  seen, 
and  threatened  to  pass  over  the  ship ;  but  being 
diverted  from  its  course  by  a  heavy  gust  of  wind  it 
gradually  receded. 

"  A  ball  of  fire  was  observed  to  be  precipitated 
into  the  sea,  and  one  of  the  boats,  which  was  away 


fiom  the  sliip,  was  so  surrounded  by  lightning,  that 
Lieut.  Belclier  though  it  advisable  to  get  rid  of  the 
anchor  by  hanging  it  some  fathoms  under  water, 
and  to  cover  the  seamen's  muskets.  From  the 
accounts  of  this  officer  and  Mr.  Smyth,  who  were 
at  a  distance  from  the  ship,  the  column  of  the  water- 
spout first  descended  in  a  spiral  form,  until  it  met 
the  ascending  column  a  short  distance  from  the  sea; 
a  second  and  third  were  afterwards  formed,  which 
subsequently  united  in  one  large  column,  and  this 
again  separated  into  three  small  spirals,  and  then 
dispersed.  It  is  not  impossible  that  the  highly- 
rarified  air,  confined  by  the  woods  encircling  the 
Lagoon  Islands,  may  contribute  to  the  formation 
of  these  phenomena. 

"  The  day  on  which  this  occurred,"  continues 
Capt.  Beechey,  "  had  been  very  sultry,  and  in  the 
afternoon  a  long  arch  of  heavy  cumuli  and  nimbi  rose 
slowly  above  the  southern  horizon  :  while  watching 
its  movement,  a  waterspout  began  to  form  at  a  spot 
on  the  underside  of  the  arch,  that  was  darker  tlian 
the  rest  of  the  hne.  A  thin  cone  (No.  1)  first 
appeared,  which  gradually  became  elongated,  and 
was  shortly  joined  with  several  others,  which  went 
on  increasing  in  length  and  bulk  until  the  columns 
had  reached  about  half  down  to  the  horizon.  They 
here  united  and  formed  one  immense  dark-colored 
tube.  The  sea  beneath  had  been  hitherto  undis- 
turbed ;  but  when  the  columns  united,  it  became 
perceptibly  agitated,  and  almost  immediately  be- 
came whirled  in  the  air  with  a  rapid  gyration,  and 
formed  a  vast  basin,  from  the  centre  of  which  the 
gradually-lengthening  column  seemed  to  drink  fresh 
supplies  of  water.  (No.  2.)  The  column  had  ex- 
tended about  two-thirds  of  the  way  towards  the 
sea,  and  nearly  connected  itself  with  the  basin,  when 
a  heavy  shower  of  rain  fell  from  the  right  of  the 
arch  a  short  distance  from  the  spout,  and  shortly 
after  another  fell  from  the  opposite  side.  This  dis  - 
charge  appeared  to  have  an  effect  upon  the  water- 
spout, which  now  began  to  retire.  The  sea,  on 
the  contrary,  was  perceptibly  more  agitated,  and 
for  several  minutes  the  basin  continued  to  increase 
in  size,  although  the  column  was  considerably  di- 
minished. In  a  few  minutes  more  the  column  had 
entirely  disappeared  ;  the  sea,  however,  still  con- 
tinued agitated,  and  did  not  subsidefor  three  minutes 
after  all  disturbing  causes  from  above  had  vanished. 

"  This  phenomena  was  unaccompanied  by  thunder 
or  lightning,  although  the  showers  of  rain  which 
fell  so  suddenly,  seemed  to  be  occasioned  by  some 
such  disturbance. 

"  The  waterspouts  were  seen  in  20"  N.,  and  22° 
W." — Abridged  from  Reid's  "  Law  of  Storms." 

ALKALOIDS. 

Vegetable  Alkalis  and  Bases. 

The  discovery  of  these  substances  may  be  dated 
from  1817.  It  was  made  by  Serteurner,  but  it 
remained  unnoticed  or  doubted  lor  ten  years, 
till  the  Institute  of  France  thought  proper  to  pay 
attention  to  it.  From  that  time  chemists  became 
eager  to  discover  the  alkalis  of  all  the  plants 
possessed  of  any  remarkable  properties ;  and 
substances  whose  names  end  in  ine  were  multi- 
plied as  profusely,  and  on  as  slight  gi-ounds  as  the 
vegetable  acids. 

The  same  mode  of  preparation  is  employed  for 
tliem  all.     A  watery  solution  of  the  vegetable 
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matter  is  evaporated  ;  tlie  base  is  precipitated  by 
an  alkali,  that  is  by  boiling  it  with  magnesia  ;  and 
the  vegetable  alkaloid  is  dissolved  by  nure  boiling 
alcohol,  and  obtained  ou  cooling,  or  by  distillation. 
The  foreign  matters  which  the  precipitate  may 
have  carried  along  with  it  are  removed  either  by  a 
diluted  solution  of  potash,  or  by  boiling  with  a  weak 
acid  and  animal  charcoal,  after  which  the  alkaloid 
is  again  precipitated  by  the  addition  of  an  alkali. 
These  substances  are  little  soluble  in  water  with 
the  exception  of  Curarine  and  Nicotine.  Most  of 
them  restore  the  color  of  turnsole  reddened  by  an 
acid  and  turn  the  syrup  of  violets  green.  'I'hcir 
taste  is,  in  general,  bitter;  and  they  give  this 
bitterness  to  water,  even  when  it  scarcely  dis- 
solves an  appreciable  quantity  of  them.  They 
unite  with  acids,  and  form  salts  which  are  much 
more  soluble  than  their  bases  ;  but  their  capacity 
of  saturatio7i  is  very  small,  the  greater  part  of 
them,  as  well  as  the  salts  which  they  form,  are 
capable  of  crystallizing ;  but  some  of  them,  when 
dried,  form  only  gummy  masses.  Chemists  regard 
these  products  as  the  active  principles  of  vegetables 
and  consequently  as  natural  products  of  vegetation. 

The  principal  alkaloids,  are  Morphine,  Narco- 
tine,  Stiychnine,  Bnicine,  Quinine,  and  Cincho- 
uine,  Veratrine,  and  Emetine. 

Morphine. — Discovered  by  Serteumerin  Opium, 
This  substance  is  nearly  insoluble  in  cold  water, 
though  it  gives  it  a  bitter  taste.  It  is  soluble  in 
lot)  times  its  weight  of  boiling  water,  and  pre- 
cipitates from  this  solution  as  it  cools,  in  the  form 
of  small  brilliant  colorless  crystals.  Its  solution 
restores  the  color  of  turnsole  reddened  by  an  acid, 
and  changes  the  yellow  of  turmeric  to  brown.  It 
is  soluble  in  40  times  its  weight  of  pure  alcohol 
when  cold  and  in  thirty  times  its  weight  of  boiling 
alcohol.  It  is  soluble  also  in  the  fixed  and  volatile 
oils  and  in  solution  of  potash  and  soda,  and  to  a 
small  degree  in  ammonia.  It  is  soluble  in  ether. 
Hydro-chlorate  of  protoxide  of  tin  precipitates  it 
of  a  dirty-brown  color.  Concentrated  nitric  acid 
gives  it,  as  well  as  its  salts,  a  fine  red  color,  which 
afterwards  becomes  yellow.  The  neutral  salts  of 
iron  give  a  blue  color  to  it  and  its  salts,  which 
disappears  by  the  action  of  heat,  or  of  alcohol, 
acetic  ether,  or  an  acid,  and  is  revived  on  the 
addition  of  an  alkali.  According  to  Pelletier  and 
Dumas,  100  of  this  alkaloid  saturate  14.84  of 
sulphuric  acid,  and,  according  to  Liebig,  75.38 
saturate  10.33. 

Narcotine. —  This  substance  is  not  alkaline,  and  it 
rather  dissolves  in  the  acids  than  combines  with 
them.  It  is  destitute  of  taste,  insoluble  in  cold 
water,  soluble  in  400  times  its  weight  of  boiling 
water,  in  100  of  cold  alcohol,  and  in  24  of  boiling 
alcohol,  in  cold  ether,  and  still  more  so  in  hot  ether 
and  in  the  fixed  and  volatile  oils.  It  does  not  act 
on  the  salts  of  iron.  Concentrated  nitric  acid 
colors  narcotine  of  a  pale  yellow.  It  is  separated 
from  morphine  by  ether,  which  docs  not  attack 
the  latter. 

Strychnine. — Extracted  in  1818  by  Pelletier  and 
Caventou  from  plants  of  the  genus  Strychnos  and 
especially  from  the  Nux  Vomica.  It  crystallizes  by 
spontaneous  evaporation  from  its  alcoholic  solution 
in  small  white  quadrilateral  prisms  terminated  by 
pyramids.  It  is  alkaline,  bitter  with  a  metallic 
after-taste,  does  not  melt  or  volatilize  by  heat,  but 
is  decomposed  between  593"  and  600".  It  is  so- 
luble in  2500  times  its  weight  of  boiling  water,  and 
in  6667  of  cold  water.  It  is  insoluble  in  ether  and 


pure  alcohol  but  soluble  in  the  volatile  oils  and  to 
a  small  degree  in  the  fixed  oils  as  well  as  in  boiling 
alcohol  of  sp.  gr.  .835.  It  is  decomposed  by  the 
action  of  melted  sulphur,  giving  out  hydro-sulphu- 
ric acid. 

Brucine. — Extracted  by  Pelletier  and  Caventou 
from  the  bark  of  the  Strychnos  Ntix  Vomica,  and 
not  as  had  been  thought,  from  the  Brucea  Anti- 
dysenterica,  from  which  its  name  is  taken.  It  is 
soluble  in  850  times  its  weight  of  cold  water  and 
in  500  of  boiling  water,  in  pure  alcohol,  and  even 
in  spirit  of  wine  sp.  gr.  .83'J.  It  is  soluble  also  to 
a  small  degree  in  the  volatile  oils,  but  insoluble 
in  ether  and  the  fixed  oils.  It  receives  a  red  or 
yellow  color  from  nitric  acid,  which  is  changed  by 
chloride  of  tin  into  a  fine  violet.  Stryclmiiic 
always  contains  a  small  portion  of  bniciue. 

Quinine  and  Cinchonine. — Cinchonine  was  dis- 
covered almost  at  the  same  time  by  Duncan, 
Gomez,  Lambert,  and  Pfaff  in  the  bark  of  the 
Cinchona.  Pelletier  and  Caventon  established  its 
alkaline  nature,  and  in  the  course  of  their  re- 
searches on  it  discovered  quiume.  The  latter  is 
obtained  either  in  masses  or  powder,  while  the 
other  is  crystalline.  Quinine  is  soluble  in  200 
times  its  weight  of  boiling  water,  but  cinchonine 
requires  2500  times  its  weight.  It  is  soluble,  to  a 
considerable  extent,  in  boiling  alcohol,  though  less 
so  than  quinine.  The  latter  is  soluble,  to  a  con- 
siderable extent  in  ether,  whicli  is  scarcely  capable 
of  dissolving  the  former.  Cinchonine  is  decom- 
posed and  partly  volatilized  by  heat  without 
melting.  They  both  form  soluble  salts  with  the 
mineral  acids  and  with  acetic  acid,  and  insoluble 
salts  with  other  acids.  The  sulphate  of  quinine 
is  much  less  soluble  than  that  of  cinchonine. 
Quinine  is  separated  from  cinchonine  by  means  of 
ether  or  sulphuric  acid,  or  by  boiling  water.  Cin- 
chonine is  extracted  principally  from  the  pale 
bark.     Both  of  them  are  alkaline. 

Veratrine. — This  substance  was  discovered  at 
the  same  time  by  Meisner,  and  by  Pelletier  and 
Caventou,  in  the  seeds  of  the  Veratrum  Sabadilla 
and  in  the  root  of  the  Colchiciini  Autumnale.  It  is 
uncrystallizable,  alkaline,  and  possesses  a  sharp 
burning  taste  without  any  bitterness,  but  no  smell, 
though  strongly  sternutatorj'.  It  melts  at  122".  It 
is  almost  insoluble  in  cold  water,  but  soluble  in 
1000  times  its  weight  of  boiling  water.  It  is  very 
soluble  in  alcohol  and  in  oil  of  tui-pcntine  by  the 
aid  of  heat,  but  insoluble  in  pure  ether. 

£»ie<i«e.— Discovered  by  Pelletier  in  the  root 
of  the  C'ephaelis  Ipecacuanha.  It  is  of  a  fa^vn 
color,  and  alkaline.  It  has  a  weak  bitter  tasto 
and  no  smell.  It  is  difiicultly  soluble  in  cold 
water,  but  more  so  in  hot  water.  It  melts  easily 
somewhat  below  122".  It  is  very  soluble  in 
alcohol,  but  almost  insoluble  in  ether  and  the  oils. 
Its  salts  are  as  well  as  itself  uncrystallizable.  The 
infusion  of  galls  throws  it  down  from  its  solution 
in  the  form  of  a  white  precipitate. 

It  would  exceed  the  limits  of  this  work  to  give 
a  detailed  description  of  all  the  proximate  alkaloid 
prineii)les  which  have  encumbered  science  within 
the  last  few  years.  We  shall  content  ourselves  with 
naming  Curarine,  extracted  by  Boussingault  and 
Roulin  from  the  Curara  or  Urali,  a  substance 
which  the  Indians  of  South  America  use  for  poisou- 
1112  lluir  arrows;  Estnbeckine,  found  by  Bu"  hncr 
in  tlf  Esenbi'ckia  I'thrijuijo  ;  ('npsnuit',  found  by 
Wiltiic  in  the  Cupsicinii  Annviiin;  Acimitiur  ob- 
uuicd  by  i'cbcUier  fiojn  the  Aco/tdum   Najidlua . 
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Conicine  extracted  by  Brandes  from  the  Cicuta 
virosa  and  Conium  Maculatum ;  Crotonine,  ex- 
tracted by  Brandes  from  the  seed  of  the  Croton 
Tiglhan ;  Buxine,  •which  Faure  announced  his 
having  found  in  the  Buxus  Sempervirens ;  Eupa- 
torine,  which  Ripliini  has  discovered  in  the  Eiipu- 
torium  Cannabimim ;  Corticine  and  Bopuline  which 
Braconnot  has  found  in  the  bark  of  the  Popidus 
Tremens;  and,  lastly,  Salicine,  which  the  same 
chemist  and  Leroux  found  in  that  of  the  Sulix 
Alba,  and  to  which  Feschier  has  directed  the 
attention  of  physicians  as  a  substitute  for  quinine. 
It  is  extracted  by  precipitating  the  tannin  from  a 
strong  decoction  of  the  bark  by  means  of  slaked 
lime,  after  which  it  is  to  be  filtered  and  evaporated 
to  the  consistence  of  syrup.  Alcohol  is  then  to  bo 
added,  and,  after  another  filtration,  by  evaporation 
and  cooling  a  crystallizable  alkaloid  is  ubtained, 
which  is  soluble  in  cold  water,  and  more  so  in  hot 
Avater,  soluble  also  in  alcohol,  but  not  iu  ether  nor 
the  oils-  Sulj^huric  acid  gives  it  a  fine  red  color. 
It  is  not  precipitated  by  an  infusion  of  galls, 
gelatine,  bisulphate  of  alumina  and  potash,  tar- 
trate of  antimony  and  potash,  or  acetate  of  lead. 
It  does  not  saturate  lime  water.  According  to 
Gay-Lussac  and  Pelouze,  it  is  composed  of  55.491 
of  carbon,  36.315  of  oxygen,  and  8.194  of  hydrogen 
without  any  nitrogen,  and  accordingly  it  is  not 
alkaline. 


TRACING   PAPERS. 

These  are  of  two  kinds — first  such  as  are 
transparent,  and  intended  to  copy  any  de- 
lineation placed  beneath  them,  such  as  plans, 
engravings,  kc.  The  other  kind  is  opaque, 
and,  used  for  the  purpose  of  transferring 
designs,  taken  upon  the  first  kind  of  paper, 
immediately  upon  a  sheet  of  common  pa- 
per, block  of  wood,  &c.  placed  beneath. 
The  following  recei})ts  may  be  useful  : — 

Common  Transparent  Paper. — Mix  together 
equal  parts  of  olive  oil  and  turpentine,  to  which  add 
a  little  sugar  of  lead,  and  rub  this  mixture  upon 
tissue  paper.  This  is  very  tedious  in  drying,  and 
remains  greasy  for  a  long  period. 

Common  Transparent  Paj)er  ;  Ind  receipt. — Lay 
over  the  tissue  paper  a  thin  coat  of  copal  varnish, 
or  mastic  varnish.  This  makes  a  clear,  good  paper, 
but  it  will  not  bear  ink  or  water  color.  In  the  lat- 
ter respect  paper  washed  over  with  spirit  varnish 
is  superior. 

Best  Transparent  Paper. — Mix  together  by  a 
gentle  heat,  one  ounce  of  Canada  balsam,  and  a 
quarter  of  a  pint  of  spirits  of  turpentine  ;  wash  it 
as  before,  over  one  side  of  tissue  paper.  This  dries 
quickly,  is  perfectly  transparent,  and  is  not  greasy, 
therefore  does  not  stain  the  object  upon  which  it 
may  be  placed. 

Transparent  Guide  Paper  for  Oriental  Tinting. 
Use  the  mixture  of  Canada  balsam  and  turpentine, 
as  above,  on  both  sides  of  a  sheet  of  thick  drawing 
paper  ;  it  will  become  beautifully  transparent.  It 
takes  some  days  in  drying,  and,  when  new,  sticks 
somewhat  to  the  fingers. 

Note. — Ink  and  water-colors  when  to  be  used 
upon  any  kind  of  transparent  oiled  paper,  must 
have  a  very  small  quantity  of  </«// mixed  with  them, 
which  will  make  them  flow  readily  upon  the  greasy 
surface. 


Transparent  papers  are  sold  at  extrava- 
gant prices,  notwithstanding  the  vast  con- 
sumption there  is  for  them.  The  architect 
draws  chiefly  upon  them  the  numerous  de- 
signs requisite  in  his  profession.  The  en- 
graver is  by  their  use  enabled  to  transfer 
to  the  wood  block  or  to  the  metallic  plate 
an  accurate  design,  and  at  once  to  reverse 
it  by  merely  turning  over  the  pa])er ;  the 
artist  with  this  transparent  co]3y  can  make 
any  munber  of  objects  similar  iu  attitude, 
in  size,  and  in  detail,  and  all  can  procure 
fac-similes  of  patterns,  of  prints,  of  auto- 
graphs, and  every  other  object  of  artistical 
decoration  and  interest,  by  merely  laying 
the  tracing  paper  above  the  subject  to  be 
copied,  and  drawing  with  a  pencil  whatever 
is  seen  beneath. 

It  is  sometimes  requisite   to  transfer  a 
delineation  from  transparent  paper  on  to 
another  and  less  flimsy  material,  for  ex- 
ample, an  elaborate  architectural  plan  when 
first  formed,  must  of  necessity  have  upon 
it  numerous  false  lines,  marks  of  the  ])oints 
of  the  dividers,  &c.  which,  in  the  finished 
plan,  would  be  unsightly ;    to  remedy  this 
it  is  drawn  first  on  common   paper,  and 
then  transferred  to  a  thicker  and  cleaner 
sheet.     This  process  involves   the  use  of 
the   opaque  tracing  papers ;  these  are   of 
such  a  nature  that  when  the  prepared  side 
is  placed   downwards,    aud  any  thing  is 
written  with  a  point  upon  the  back,  a  part 
of  the  composition  comes  off",  and  leaves 
a  black  mark  on  a  ])iece  of  paper  placed 
beneath,  exactly  similar  to  what  may  have 
been  written  above.     Upon  this  principle 
the    manifold  writers  are  made ;  first  is 
laid  a  sheet   of  common  paper,  upon  this 
a  sheet  of  prepared  paper,  face  downwards, 
then  another  piece  of  common  paper,  then 
prepared  paper  again.      This  may   be  re- 
l)eated  three   or  four  times,  if  the  papers 
be  thin,  and  upon  drawing  or  writing  any- 
thing upon  the  upper  sheet,  you  will  have 
several  exactly-similar  copies  below.  Plans 
and    patterns    are    often    drawn    in    this 
manner. 

Black  Lead  Paper. — Nothing  more  is  necessary 
than  to  paint  over,  with  a  bi-ush,  a  sheet  of  thin 
writing  paper,  with  black  lead  powder,  mixed  with 
water.  AVhen  dry  it  will  be  fit  for  use.  It  gives 
lines  sufficiently  distinct  for  most  purposes,  and 
has  the  advantage  that  it  may  be  rubbed  out  after- 
wards with  Indian  rubber  when  desirable. 

Soap  Paper. — Rub  over  one  side  of  a  piece  of 
thin  paper  (using  a  piece  of  rag),  a  mixture  of  soap, 
lamp  black,  and  a  little  water ;  when  dry,  wipe  otf 
as  much  as  possible  with  a  cloth,  to  prevent  the 
paj)er  staining  the  sheet  to  be  placed  beneath.  It 
will  be  quite  black,  and  the  marks  made  by  it  can- 
not be  obliterated  by  Indian  rubber. 
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Chalk  Paper. — Rub  over  a  piece  of  paper  with 
a  lump  of  red  chalk,  and  afterwards  with  a  cloth 
to  incorporate  the  chalk  with  the  grain  of  the  paper, 
it  will  be  immediately  ready  for  use. 

For  Manifold  Writers. — Is  made  as  recommended 
for  soap  paper,  but  vrith  a  little  size  added. 

Outlines  for  large  and  not  very  delicate 
objects,  such  as  those  for  embroidery, 
braiding,  paper  hanging  when  painted  by 
hand,  buhl  work,  ornamental  japanning, 
&:c.  are  often  made  by  a  process  still  sim- 
pler than  the  above ;  the  transparent  or 
other  paper  upon  which  the  design  has 
been  drawn  is  pricked  through,  all  along 
the  outline,  and  being  laid  upon  the  work 
beneath,  pounded  red  ochre  is  dusted  upon 
it,  the  color  passing  through  the  holes,  is 
seen  beneath  in  lines,  perishable,  'tis  true, 
but  sufficiently  lasting  for  a  pencil,  chalk, 
&c.  to  be  marked  over  them.  If  done  with 
powdered  rosin  instead  of  red  ochre,  the 
lines  given  by  it  may  be  fixed  by  heat,  this 
however  would,  of  course,  be  injurious  to 
delicate  fabrics,  such  as  the  greater  part 
of  those  to  be  embroidered. 

Note. — The  French  make  a  thick  tracing  paper 
far  superior  to  any  we  have.  It  may  be  bought  at  an 
artist's  colorman's,  in  Oxford  Street,  and  is  called 
glass  paper.  We  should  be  glad  to  loam  the  method 
of  making  it ;  we  believe  that  its  constituents  are 
ivory  sha^ings,  mastic  varnish,  and  spirits  of  wine. 


RAPIDITY   OF    LIGHTNING. 

The  incalculable  rapidity  with  which  the 
electric  fluid  passes  from  one  place  to  ano- 
ther, not  only  as  seen  in  our  comparatively 
trivial  apparatus,  but  so  much  more  force- 
ably  in  the  wilder  phenomena  of  lightning, 
is  so  evident  as  to  have  become  of  general 
notoriety,  and  a  powerful  simile.  Shocks 
have  been  passed  through  wires  many  miles 
in  extent,  without  any  appreciable  time 
being  taken  up  by  its  passage.  Regiments 
of  soldiers  have  been  electrified  at  the 
same  moment.  The  fluid  has  even  been 
passed  instantaneously  through  very  long 
channels  of  water,  although  water  conducts 
it  with  400  millions  of  times  less  rapidity 
than  iron,  and  this  metal  twenty  times 
slower  than  copper.  Miss  Somerville  in 
her  far-famed  work,  "  The  Connexion  of 
the  Physical  Sciences,"  records  as  follows 
the  experiments  of  Professor  Wheatstone 
to  ascertain,  if  possible,  the  velocity  of  the 
electric  fluid  in  its  passage  from  one  body 
to  another. 

"  The  velocity  of  electricity  is  so  great,  that  the 
most  rapid  motion  which  can  be  produced  by  art 
appears  to  be  actual  rest  when  compared  v/jtli  it. 
A  wheel  revolving  with  celerity  sufficient  to  render 


its  spokes  invisible,  wlicn  illuminated  hy  a  ftasb  of 
lightning,  is  seen  for  an  instant  with  ail  its  spokes 
distinct,  as  if  it  were  in  a  state  of  absolute  repose ; 
because,  however  rapid  the  rotation  may  be,  the 
light  has  come  and  already  ceased  before  the  wheel 
has  had  time  to  turn  through  a  sensible  space." 


4< 


[The  above  engraving  represents  a  front  and  side 
view  of  a  card-board  wheel  similar  to  that  alluded 
to :  and  the  experiment  may  be  performed  by 
taking  a  spark  from  the  conductor  of  an  electrical 
machine,  or  discharging  a  charged  Leyden  jar  in 
front  of  it  when  revolving  rapidly.] 

"  This  beautiful  experiment  is  due  to  Professor 
Wheatstone,  as  well  as  the  following  variation  of  it, 
which  is  not  less  striking. — Since  a  sun-beam  con- 
sists of  a  mixture  of  blue,  yellow,  and  red  light,  if 
a  circular  piece  of  pasteboard  be  divided  into  three 
sectors,  one  of  which  is  painted  blue,  another  yel- 
low, and  the  third  red,  it  will  appear  to  be  white 
when  revolving  quickly,  because  of  the  rapidity  with 
which  the  impressions  of  the  colors  succeed  each 
other  on  the  retina.  But  the  instant  it  is  illumi- 
nated by  an  electric  spark,  it  seems  to  stand  still, 
and  each  color  is  as  distinct  as  if  it  were  at  rest. 
This  transcendent  speed  of  the  electric  fluid  has 
been  ingeniously  measured  by  Professor  Wheatstone ; 
and  although  his  experiments  are  not  far  enough 
advanced  to  enable  him  to  state  its  absolute  celerity, 
he  has  ascertained  that  it  much  surpasses  the  velo- 
city of  light. 

"  An  insulated  copper  wire,  half  a  mile  long,  is  so 
disposed,  that  its  centre  and  two  extremities  ter- 
minate in  the  horizontal  diameter  of  a  small  disc, 
or  circular  plate  of  metal,  fixed  on  the  wall  of  a 
darkened  room.  When  an  electric  spark  is  sent 
through  the  w^ire,  it  is  seen  at  the  three  points  ap- 
parently at  the  same  instant.  At  the  distance  of 
about  ten  feet,  a  small  revolving  mirror  is  jjlaced 
so  as  to  reflect  these  three  sparks  during  its  revolu- 
tion. From  the  extreme  velocity  of  the  electricity, 
it  is  clear,  that  if  the  three  sparks  be  simultaneous, 
they  will  be  reflected,  and  will  vanish  before  the 
mirror  has  sensibly  changed  its  position,  however 
rapid  its  rotation  may  be,  and  they  will  be  seen  in 
a  straiglit  line.  But  if  the  three  sparks  be  not 
simultaneously  transmitted  to  the  disc— if  one,  for 
example,  be  later  than  the  other  two — the  mirror 
will  have  time  to  revolve  through  an  indefinitely 
small  arc  in  tlie  interval  between  the  reflection  of 
the  two  spaiks  and  the  single  one.  However,  the 
only  indication  of  this  small  motion  of  the  mirror 
will  be,  that  the  single  si)ark  will  not  be  reflected 
in  the  same  straight  line  with  the  other  two,  but  a 
little  above  or  below  it,  for  the  reflection  of  all 
three  will  still  be  apparently  simultaneous,  the  time 
intervening  being  muclitoo  short  to  be  ai)prcciated. 

"  Since  the  distance  of  the  revolving  mirror  from 
the  disc,  and  the  number  of  revolutions  which  it 
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makes  ia  a  second,  are  known,  the  deviation  of  tlie 
reflection  of  the  single  spark  from  the  reflection  of 
the  other  two  can  be  computed,  and  consequently 
the  time  elapsed  between  tlieir  consecutive  reflec- 
tions can  be  ascertained.  And  as  the  length  of  that 
part  of  the  wire  through  which  the  electricity  has 
has  passed  is  given,  its  velocity  may  be  found. 

"  Since  the  number  of  pulses  in  a  second,  requi- 
site to  produce  a  musical  note  of  any  pitch  is  known, 
the  number  of  revolutions  accomplished  by  the 
mirror  in  a  given  time  is  determined  from  the  mu- 
sical note  produced  by  a  tooth  or  peg  in  its  axis 
of  rotation  striking  against  a  card,  or  from  the  notes 
of  a  siren  attached  to  the  axis.  It  was  thus  that 
Professor  Wheatstone  found  the  velocity  of  the 
mirror  to  be  such,  that  an  angular  deviation  of  25" 
in  the  appearance  of  the  two  sparks  would  indicate 
an  interval  not  exceeding  the  millionth  of  a  second. 
The  use  of  sound  as  a  measure  of  velocity  is  a 
liappy  illustration  of  the  connexion  of  the  physical 
sciences." 


THE  BAROMETER. 

A  CONSIDERATION  of  the  thermometer  in  the  last 
number  leads  me  to  notice  its  sister  instrument, 
the  barometer.  As  the  former  is  intended  to  mea- 
sure intensities  of  temperature,  so  the  latter  is  to 
indicate  variations  in  atmospheric  pressure.  We 
are  indebted  to  Torricelli  for  the  invention  of  this 
instrument;  but  there  is  little  doubt  that  he  re- 
ceived the  idea  of  it  from  his  master,  the  immortal 
Galileo.  Though  the  atmosphere  appears  so 
attenuated  a  body,  and  is  apparently  so  light,  a 
little  reflection  is  sufficient  to  convince  us  that  a 
vast  body  of  fluid,  pressing  in  all  directions  upon 
the  surface  of  the  earth,  must  be  of  an  appreciable 
weight,  and  so  appreciable  is  it,  that,  at  the  level  of 
the  sea,  the  atmosphere  is  equal  to  the  weight  of 
fifteen  pounds  on  every  square  inch.  It  may  be 
asked,  how  is  man — how  are  a  thousand  other 
things  able  to  sustain  this  vast  pressure  ?  The  secret 
is,  that  it  is  exerted  equally  on  all  sides,  and  as  it 
exists  in  every  cavity  of  the  body,  the  outward 
pressure  is  neutralized  by  the  inward.  The  common 
sucker,  the  pump,  and  the  cupping  glass,  are 
familiar  instances  of  this  pressure  exercised  in 
different  ways,  though  all  arising  from  the  same 
cause  ;  but  let  us  not  digress  from  the  subject 
immediately  under  consideration. 

It  is  a  law  of  hydrostatics,  that,  when  different 
fluids  of  different  specific  gravities  are  made  to 
balance  each  other  in  communicating  vessels,  their 
surfaces  will  not  be  at  the  same  height,  but  that  of 
the  lighter  will  be  so  much  above  the  denser  as  they 
differ  in  gravity  ;  thus  it  requires  a  long  column  of 
water  to  balance  a  short  column  of  mercury,  and, 
again,  if  a  column  of  air  be  substituted  for  the 
water,  a  much  larger  one  will  be  required  ;  in  this 
experiment  the  diameters  of  the  vessels  will  have 
no  effect  upon  the  level  assumed  by  the  balanced 
fluids,  and  I  need  not  say  that  air  is  as  much  a 
fluid  as  water  or  mercury.  It  is  found,  that,  at 
the  level  of  the  sea,  the  superincumbent  atmosphere 
is  sufficient  to  support  a  column  of  water,  thirty- 
four  feet  in  height,  or  one  of  mercury,  measuring 
thirty  inches  ;  as  we  ascend,  however,  the  pressure 
becomes  less,  so  a  shorter  column  only  can  be  sus- 
tained, and  on  this  fact  the  whole  theory  of  the 
barometer  depends. 


This  instrument  may  be  easily  constructed  by  any 
one  who  can  command  an  air-pump  ;  a  bent  tul>e 
must  be  selected,  both  the  legs  of  which  should  be 
nearly  forty  inches  long,  one  open  and  the  other 
hermetically  sealed.  This  tube  must  be  completely 
exhausted  of  air,  and  mercury  then  be  poured  in 
at  the  open  end,  by  which  means  the  opposite  leg 
is  entirely  filled  with  the  fluid  metal ;  if  the  tube 
be  now  set  upright,  we  find  that  the  mercury  will 
fall  to  a  certain  extent,  and  stand  at  about  thirty 
inches  above  the  surface  of  the  level  of  tlie  metal 
in  the  opposite  tube,  while  the  latter  tube  being  left 
open,  the  mercury  is  exposed  to  every  variation  of 
pressure,  and  the  top  of  the  mercurial  tube  being 
vacuous,*  no  resistance  is  offered  to  the  rise  or  fall 
of  the  metal.  The  chief  precautions  to  be  attended 
to  are,  that  tlie  tubes  be  of  sufficient  calibre  to 
avoid  tlie  effects  of  capillary  attraction  ;  and  also 
that  the  mercury  be  pure  and  free  from  air-bubbles, 
on  which  account  it  is  advisable  to  filter  it  by  pres- 
sure through  chamois  leather.  One  of  the  most 
familiar  applications  of  the  barometer  is  as  a  wea- 
ther glass,  and  when  it  is  to  be  used  for  this  purpose 
a  float  is  placed  on  the  surface  of  the  mercury, 
which  float,  balanced  by  another  weight,  works 
upon  a  pulley,  the  axis  of  which,  being  furnished 
with  a  hand  like  a  clock,  denotes  by  its  movements 
upon  a  scale  the  density  or  rarefaction  of  the  atmos- 
jiliere ;  thus,  for  example,  in  bad  weather,  the 
atmosphere  being  unusually  dense,  the  mercury  is 
depressed,  and  carries  with  it  the  float,  which  in- 
fluencing the  i)ointer,  denotes  the  weather  as  stormy. 
Tlie  average  height  of  the  barometer  in  England  is 
29'8,  and  its  range  seldom  exceeds  three  or  four 
inches,  therefore  the  uncovered  portion  is  about 
six  inches,  for  instance  from  27  to  32  ;  a  falling 
barometer  presaging  wind  and  rain — a  rising  one 
the  reverse.  The  causes  which  produce  these  plie- 
nomena  are  not  sufficiently  understood  to  enable  us 
to  deduce  any  very  certain  laws  from  them  ;  how- 
ever, as  a  general  rule,  the  indications  of  the 
weather  glass  may  be  depended  upon ;  and  as 
meteorological  observations  become  more  general, 
so  will  the  barometer  become  more  valuable. 

Another  important  application  of  this  instrument 
is  in  measuring  heights,  and  the  reason  of  this  is 
very  evident  when  we  reflect,  that,  if  forty  miles  of 
air  weigh  fifteen  pounds  per  square  inch,  thirty- 
nine  miles  must  weigh  less  ;  thus,  on  the  summit 
of  a  high  mountain,  this  pressure  of  the  atmosphere 
would  be  very  much  diminished — while,  on  the  other 
hand,  in  a  deep  mine  it  would  be  increased  :  on  the 
top  of  Mount  Blanc,  15,000  feet  above  the  level  of 
the  sea,  the  barometer  stands  at  fifteen  inches ; 
here  one-half  of  the  whole  pressure  is  removed. 
This,  however,  is  only  an  evidence  of  the  increasing 
expansibility  of  air,  as  it  is  subjected  to  less  pres- 
sui"e,  and  this  expansion  goes  on  at  a  rapidly- 
increasing  rate  from  the  earth  to  the  upjier  surface 
of  the  air.  It  was  this  circumstance  that  led 
Marriott  to  the  supposition  that  matter  was 
indefinitely  divisible;  this  however,  has  been  proved 
incorrect  by  modern  philosophers,  and  confirmed 
by  astronomy  ;  and  it  is  now  admitted  that  the 
ultimate  atoms  of  the  atmosphere  come  at  length 
to  balance  each  other,  and  find  their  true  level  like 
any  other  fluid, — a  beautiful  confirmation  of  the 
atomic  theory. 

*  This  space,  which  should  be  perfectly  exhausted,  is 
generally  designated  "  The  Torricellian  Vacmun  ;"  and  that 
produced  by  the  air  pump  is  culled  "The  Boylcan  Vacuum."' 
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From  what  I  have  said  it  will  be  perceived  on 
what  principle  the  barometer  is  used  to  measure 
elevations  ;  and  it  were  unnecessary  to  say  how 
important  a  part  it  plays  in  the  graduation  of 
thermometers. 

W.  PRESTON. 


MORASSES. 

When  woods  have  repeatedly  grown' and  perished, 
morasses  are  in  process  of  time  produced,  and 
their  long  roots  fill  up  the  interstices  till  the  whole 
becomes  for  many  yards  deep  a  mass  of  vegetation. 
This  fact  is  curiously  verified  by  an  account  given 
many  years  ago  by  the  Earl  of  Cromartie,  of  which 
the  following  is  a  short  abstract. 

In  the  year  1651  the  Earl  of  Cromarti^'being 
then  nineteen  years  of  age  saw  a  plain  in  the  parish 
of  Lockburn  covered  over  with  a  firm  standing 
wood,  which  was  so  old  that  not  only  the  trees  had 
no  green  leaves  upon  them  but  the  bark  was  totally 
thrown  off,  which  he  was  there  informed  by  the  old 
countrymen  was  the  universal  manner  in  which 
fir-woods  terminated,  and  that  in  twenty  or  thirty 
years  the  trees  would  cast  themselves  up  by  the 
roots.  About  fifteen  years  after  he  had  occasion  to 
travel  the  same  way  and  observed  that  there  was 
not  a  tree  nor  the  appearance  of  a  root  of  any  of 
them  ;  but  in  their  place  the  whole  plain  where  the 
wood  stood  was  covered  with  a  flat  green  moss  or 
morass,  and  on  asking  the  country  people  what  was 
become  of  the  v/ood,  he  was  informed  that  no  one 
had  been  at  the  trouble  to  carry  it  away,  but  that  it 
had  been  all  overturned  by  the  wind,  that  the  trees 
lay  thick  over  each  other,  and  that  the  moss  or  bog 
had  overgrown  the  whole  timber,  which  they  added 
was  occasioned  by  the  moisture  which  came  down 
from  the  high  hills  above  it  and  stagnated  upon  the 
plain,  and  that  nobody  could  yet  pass  over  it,  which 
however  his  Lordship  was  so  incautious  as  to 
attempt  and  slipped  up  to  the  arm -pits.  Before  the 
year  1699  that  whole  piece  of  ground  was  become  a 
solid  moss  wherein  the  peasants  then  dug  turf  or 
peat,  which  however  was  not  yet  of  the  best  sort. — 
Philos.  Trans  AhricL,  Vol.  V.,  p.  272. 

Morasses  in  great  length  of  time  undergo  variety 
of  changes,  first  by  elutriation,  and  afterwards 
by  fermentation,  and  the  heat  consequently  pro- 
duced. By  water  perpetually  oozing  through 
them  the  most  soluble  parts  are  first  washed  away, 
as  the  essential  salts,  these  together  with  the  salts 
from  animal  recrements  are  carried  down  the  rivers 
into  the  sea,  where  aU  of  tliem  seem  to  decompose 
each  other  except  the  marine  salt.  Hence  the  ashes 
of  peat  contain  little  or  no  vegetable  alkali,  and  are 
not  used  in  the  countries,  where  peat  constitutes 
the  fuel  of  the  lower  people,  for  the  purpose  of 
washing  linen.  The  second  thing  which  is  always 
seen  oozing  from  the  morasses  is  iron  in  solution, 
which  produces  chalybeate  spring,  from  whence 
depositions  of  ochre  and  variety  of  iron  ores.  The 
third  elutriation  seems  to  consist  of  vegetable  acid, 
which  by  means  unknown  appears  to  be  converted 
into  various  other  acids.  1.  Into  marine  and 
nitrous  acids  as  mentioned  above.  2.  Into  vitriolic 
acid  which  is  found  in  some  morasses  so  plentifully 
as  to  preserve  the  bodies  of  animals  from  putrefac- 
tion which  have  been  buried  in  them,  and  this  acid 
carried  away  by  rain  and  dews,  and  meeting  with 
calcareous  earth  produces  gypsum  or  alabaster,  with 


clay  it  produces  alum,  anddeprived  of  its  o\y!!:pn  pro- 
duces sulphur.    '.\.   Fluoric  acid,  which  being  waslied 
away  and  meeting  with  calcareous  earth  produces 
fluor  or  cubic  spar.     4.  The  siliceous  acid  which 
seems  to  have  been  disseminated  in  great  quantity 
either  by  solution  in  water  or  by  solution   in  air, 
and  appears  to  have  produced  the  sand  in  the  sea 
uniting  with  calcareous  earth  previously   dissolved 
in  tliat  element,  from  which  were  afterwards  formed 
some  of  the  grit-stone  rocks  by  means  of  a  siliceous 
or    calcareous    cement.        By   its  union    with   the 
calcareous    earth    of    the   morass   other   strata    of 
siliceous  sand  have   Jjeen   produced  ;    and  by  the 
mixture  of  this  with  clay  and  lime  arose  the  bed  of 
marl. 

In  other  circumstances,  probably  where  less 
moisture  has  prevailed,  morasses  seem  to  have 
undergone  a  fermentation,  as  other  vegetable  matter, 
new  hay  for  instance,  is  liable  to  do  from  the  great 
quantity  of  sugar  it  contains.  From  the  great  heat 
thus  produced  in  the  lower  parts  of  immense  beds 
of  morass,  oil,  or  asphaltam  becomes  distilled,  and 
rising  into  higher  strata  becomes  again  condensed, 
forming  coal  beds  of  greater  or  less  purity  according 
to  their  greater  or  less  quantity  of  inflammable 
matter  ;  at  the  same  time  the  clay  beds  become 
purer  or  less  so,  as  the  bitumen  is  more  or  less 
exhaled  from  them.  Though  coal  and  clay  are 
frequently  produced  in  this  manner,  yet  they  are 
likewise  often  produced  by  elutriation  ;  in  situations 
on  declivities  the  clay  is  washed  away  down  into 
the  valleys,  and  the  phlogistic  part  or  coal  left  be- 
hind ;  this  circumstance  is  seen  in  many  valleys 
near  the  beds  of  rivers,  which  are  covered  recently 
by  a  whitish4mpure  clay,  called  water-clay. 

Lord  Cromartie  has  furnished  another  curious 
observation  on  morasses  in  the  paper  above  referred 
to.  In  a  moss  near  the  town  of  Elgin  in  Murray, 
though  there  is  no  river  or  water  which  communi- 
cates with  the  moss,  yet  for  three  or  four  feet  of 
depth  in  the  moss  there  are  little  shell-fish,  resem- 
bling oysters,  with  living  fish  in  them  in  great 
quantities,  though  no  such  fish  are  found  in  tlie 
adjacent  rivers,  nor  even  in  the  water  pits  in  the 
moss,  but  only  in  the  solid  substance  of  the  moss. 
This  curious  fact  not  only  accounts  for  tiie  shells 
sometimes  found  on  the  surface  of  the  coals,  and  in 
the  clay  above  them  but  also  for  a  thin  stratum  of 
shells  which  sometimes  exists  over  iron-ore. 


MISCELLANIES. 

Fumigating  Pastiles  are  employed  for  removing 
close  and  un])leasant  smells  from  apartments  ;  the 
receipts  for  them  are  as  numerous  as  tlic  scents 
required.     The  following  are  the  most  esteemed: — 

Musk  Pastiles- — 

Gum  Arabic      . .         . .         . .  2  ounces. 

Charcoal  powder         . .         . .  0       » 

Cascarilla  bark  (poundoil)   ..  i        » 

Saltpetre  j        » 

Mix  together  with  water,  and  make  into  shajie. 
Pastiles  a  la  rose. — 

Cium  Arabic        . .  , .  , ,         I   ounce. 

Gum  olibanum  . ,         . .         I       » 

Storax 1       t 

Nitre         i      0 

Charcoal  powder  . .         . .         6      » 

Oil  of  roses        20  drops. 

Tlie  above  mixture  is  to  be  thickened  with  a  quarter 
of  an  ouuce  of  j^um  tragacanth,  dissolved  in  rose 
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water,  and  the  whole  pounded   and  made  into  a 

paste. 

Pastiks  forming  the  Incense  used  in  Religious 

Ceremonies : — 

Ambergris 8  pounds. 

Powder  of  rose  leaves       . .         . .        4 

Gum  benzoin  2  ounces. 

Essence  of  roses      . .         . .         •  •         ^ 

Gum  tragacantli 1        " 

And  a  few  drops  of  the  oil  of  red  sanders  wood. 

Improved  Cement  for  holding  Small  Lenses,  while 
Grinding  and  Polishing  them.— In  grinding  small 
lenses,  Mr.  Pritchard  found  that  shell-lac,  the  ce- 
ment usually  employed  for  the  A,  was  by  no  means 
suflSciently  strong  to  retain  them.  He  was  fortu- 
nate enough,  however,  to  attain  his  object  by  adding 
to  the  shell-lac  an  equal  weight  of  finely  levigated 
pumice,  carefully  melting  them  together  in  an  iron 
vessel,  and  stirring  them  till  well  incorporated. 
Great  care  is  required  in  using  it,  not  to  heat  it 
hotter  than  is  absolutely  required  in  melting  it,  and 
in  fixing  the  lens  securely,  otherwise  it  becomes 
unfit  for  use ;  and  the  same  caution  is  equally  re- 
quired in  using  shell-lac  alone. 

The  use  of  the  Microscope. — When  Swammerdam 
died,  and  no  one  found  himself  equal  to  succeed 
him,  a  report  was  raised  that  liis  microscope  was 
of  a  peculiar  kind,  and  the  mode  of  using  it  was 
thus  lost  at  his  death;  so  it  is  at  present  with 
Bauer.  Many  applications  are  made  to  the  mathe- 
matical instrument  makers  for  a  Bauer's  microscope, 
by  those  who  are  not  willing  to  believe  it  is  their 
own  inability  and  not  the  fault  of  the  microscope, 
that  prevents  their  arriving  at  his  excellence  in 
observation. 


To  the  Editor  of  the  Magazine  of  Science. 

Sir — Reading  in  one  of  your  numbers  the  sub- 
ject of  Cleaning  Shells,  I  beg  to  inform  you  that 
being  with  a  celebrated  conchologist  some  years 
ago,  I  was  in  the  habit  of  seeing  and  practising 
most  of  the  processes  you  mention,  but  the  use 
of  Florence  oil  is  quite  novel  to  me  ;  a  better,  and 
in  my  opinion  what  gives  the  shell  a  still  more 
natural  appearance,  is  the  application  of  albumen 
or  white  of  egg,  laid  on  with  a  small  camel's  hair 
brush.  This  is  what  I  have  used  myself,  and  when 
dry,  it  gives  the  sliell  a  much  more  natural  appear- 
ance than  oiling  it.  Tour's,  &c.       R.  S.  T. 


ANSWERS    TO    GUERIES. 

30— How  is  canvas  prepared  for  oil  painters  ?  It  is  first 
strained  tightly  upon  frames— then  washed  with  a  thin  glue. 
When  dry  it  is  painted  with  a  coat  of  oil  color,  made  of 
white  lead,  red  lead,  lin«eedoil,  and  turpentine:  and  after- 
wards with  a  second  coat,  in  which  the  red  lead  is  omitted, 
ar.d  sugar  of  lead,  with  a  little  coloring  matter,  sulistiluted. 

31_Howarethe  leads  for  ever-pointed  pencils  made? 
Finely  powdered  best  black  lead  is  mixed  with  hot  glue  to 
the  consistence  of  a  thick  paste,  in  which  state,  and  before 
it  is  cold,  the  composition  is  passed  through  a  funnel-shaped 
mould.  Being  pressed  out  at  the  small  end  it  as.sumes  the 
proper  form,  and  its  degree  of  hardness  is  proportionate  to 
the  relative  quantity  of  glue  employed. 

70— How  may  tin  plates  be  variegated  and  colored?  An- 
swered in  page  111. 

73— How  is  the  varnish  for  patent  leather  made  ?  By 
mixing  together  equal  parts  of  tar  varnish  and  Pontepoole 
varnish.  The  leather  must  have  two  coats,  and  be  dried  in 
a  hot  place. 


83 — Is  there  any  method  of  preserving  polished  steel  from 
rust  ?  The  following  method  has  been  coninmuicated  by 
M.  Paynien  to  the  Institute  of  France  :— It  cuiisists  in  plunging 
the  pieces  to  be  preserved  into  a  mixture  of  one  part  con 
centrated  solution  of  impure  soda  (.soda  of  commerce,)  and 
three  parts  of  water.  Pieces  of  iron  left  for  three  weeks  in 
this  liquid  neither  lost  weight  or  polish,  while  similar  pieces 
in  five  days,  in  simple  water,  were  covered  with  rust, — 
Morning  Chronicle,  June  27th. 

8S Huw  are  those  brilliant  colors  obtained  which  we  see 

in  chemists"  windows  ?  lied — Boil  a  few  grains  of  cochineal 
in  water.  Purple — To  the  red  liquor  add  a  little  Prussian 
blue.  Yellow — Boil  in  water  either  quercitron  bark,  or 
turmeric.  Straw  Color —  Gamboge  dissolved  in  water. 
Green — Dissolve  verdigris  in  water,  to  which  add  a  little 
vinegar.  Pink — Boil  salHower  in  water,  or  what  is  the  same 
thing,  dissolve  the  color  off  a  pink  saucer.  Blue — Make  a 
solution  of  sulphate  of  copper,  (blue  stone.)  and  add  to  it 
spirits  of  hartshorn  until  the  color  is  obtained. 

93 How  may  a  good  varnish  be  made  for  balloons?  India 

rubber  varnish,  made  by  dissolving  India  rubber  in  the 
naphtha  of  coal  tar.  is  now  employed.  The  following  appears 
in  an  old  print : — Take  one  pound  of  bird  lime,  put  it  into  a 
new  earthen  pot  that  will  resist  the  fire,  and  let  it  boil  gently 
for  about  one  hour  :  viz.  till  it  ceases  to  crackle  ;  tlien  pour 
upon  it  a  pound  of  spirits  of  turpentine ;  stirring  it  at  the 
same  time  with  a  wooden  spatula,  and  keeping  the  pot  from 
any  flame,  lest  the  i-apour  should  take  fire.  After  this  let 
it  boil  for  about  six  minutes  longer;  then  pour  upon  the  whole 
three  pounds  of  boiline  linseed  oil,  rendered  drying  by  means 
of  litharge— stir  it  welf,  let  it  boil  for  a  quarter  of  an  hour 
longer,  and  the  varnish  is  made.  After  it  has  rested  for 
twenty-four  hours,  and  the  sediment  has  gone  to  the  bottom, 
decant  it  into  another  pot,  and,  w%en  you  want  to  use  it, 
warm  and  apply  it  with  a  Hat  brush.  C.  E.  S. 

95 — Is  the  atmosphere  ever  in  such  a  state  that  the  smoke 
cannot  ascend?  Yes  frequently — Smoke  is  nothing  more  than 
the  particles  of  soot  carried  upwards  by  heated  air— when 
the  air  accompanying  It  becomes  cooled,  the  soot  falls  of 
necessity.  So  also  if  the  atmosphere  be  misty  or  rainy,  and 
therefore  not  buoyant,  the  sooty  particles  will  fall  down- 
wards directly,  just  the  same  as  a  fog  arises  from  the  falling 
of  the  vapours  above. 


CORRESPONDENTS. 

A  POOR  "PRENTICE,- Nothing  is  better  for  covering  elec- 
trical jars,  &c.  with  tinfoil  than  common  paste.  It  must 
be  rubbed  smooth.  The  composition  is  amalgam,  see 
pag«  44. 

BOX-WOOD  INQUIRERS  will  look  at  Correspondents  in 
No.  14. 

PHOTOGENIC  DRAWING— seevarious  of  the  early  numbers. 

AMICUS  SCIENTI/E  shall  be  attended  to. 

CHARLES  B*»*'*N  — His  information  is  too  va^c  for  us 
to  be  able  to  assist  him  to  the  analysis  of  the  minerals 
he  alludes  to.  Lenses,  such  as  he  speaks  of,  may  be  bought 
from  sixpence  to  twenty  guineas  each. 

T.  Mc  C— Wash  them  with  weak  milk  and  water. 

W.  J._Any  hard  pencils  will  do.  He  may  get  a  sand  bag  for 
ei^litptnce  at  Fenn's,  Newgate  Street. 

Q.  will  find  that  although  tlie  "  heading"'  is  omitted,  many 
processes  have  from  tinle  to  time  been  discussed,  and  will 
lie  continued. 

R.AS. There  is  no  practical   work  upon  the  subject;  we 

intend  to  begin  it  shortly.      On  tools,  &c.  see  Correspon- 
dents to  No.  14. 

J  K  — Shall  have  the  process  in  our  next,  if  possible. 

OBSCURO— The  divisions  of  time  are  not  dependent  on 
religious  events,  therefore  perhaps  he  will  tell  us  why  the 
year  ought  to  begin  on  December  25th,  rather  than  ask 
why  it  does  not. 
H.S.F  — Any  optician  will  supply  him  with  a  proper  lens  for 
about  sixpence.  a 

Received— J.  L.  FORBES.— T.A.P.G.—T  H.— A  YOUTH— 
H.  S.  F.— A.  BLYTH— A.  F.—BOTANICIJS— COUNTRY 
FRIEND,  &c.  iic. 


Communications,  Books  for  Review,  Inventions  for  Illustra- 
tion, &c.,  to  be  addressed  to  the  Editor,  at  the  Printer's. 
.\11  Letters  must  be  post  paid. 

LONDON :— Printed  by  D.  Francis.  I.'i.  Old  Broad  Street, 
Published  every  Saturday  by  W.  Britiain,  12,  Paternoster 
Row,  ami  may  be  had  of  all  Booksellers  and  Newsmen  in 
Town  and  Country. 


THE 


MAGAZINE  OF  SCIENCE 


Slnti  ^rf)ool  of  Ert$* 


No.  XVII.] 


SATURDAY,  JULY  27,  1839. 


[Prick  l|f/. 


Ficj.  1.— CYLINDER  ELECTRICAL  MACPIINE. 


Flg.% 


ELECTRICITY. 
(Resumed  from  page  107.^ 


As  soon  as  the  different  nature  of  electrics 
and  conductors  had  been  ascertained,  and 
it  was  known  that  electrical  effects  were  in 
proportion  to  the  friction  which  produced 
them,  philosophers  endeavoured  to  con- 
struct machines  for  the  greater  accumula- 
tion of  the  electric  fluid.    To  Otto  G  uerickc, 


the  inventor  of  the  air-pump,  we  are  in- 
debted lor  the  first  of  these  ;  it  \vas  a  globe 
of  sulphur,  turned  rapidly  on  an  axis  by 
means  of  a  wheel  and  treadle,  the  friction 
was  produced  by  holding  the  hand  against 
the  globe.  L'xlbbe  Nollet  added  a  con- 
ductor, this  was  a  brass  rod  suspended  by 
silk  from  the  ceiling.  Dr.  Watson  suspended 
three  globes  in  a  similar  manner,  and  added 
a  cushioji  to  each  ;    this  latter  was  a  very 
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great   impioveiuent ;     the    conductor   was 
suspended  IVom  the  ceiling  as  before.    Mr. 
"VViisou  used  a  glass  globe  instead  of  one 
of  sulphur ;  added  much  to  the  portability 
of  the  uaachine,   by  suspending  the    con- 
ductor ou  silk  lines  stretched  across  two 
pair  of  glass  rods,  placed  on  the  stand  of 
the  machine  itself.     Now  also  a  screw  was 
first  used  to  modify  the  pressiiire   of   the 
cushion,  and  points  attached  to   the  con- 
ductor.    For  the  next  great  improvement 
in  this  apparatus  we  are  indebted  to   Mr. 
Nairne,  who  employed  a  cylinder  of  glass, 
which  he  supported  vertically  ;  he  attached 
a  spring  to  the  cushion,  used  amidgam  upon 
it,   and  supported  the   conductor  upon   a 
single  glass  pillar ;  thus  in  his  hands  that 
which  was  before  cumbrous  and   compara- 
tively ineii'cctive,  became  a  useful,   a  por- 
table, and    easily-constructed  instrument, 
rendered,   however,   yet  more   convenient 
and  powerful  by  the  horizontal  position  of 
tlie  cylinder,  and  the  silk  liap  soon  after- 
wards suggested  by  Dr.  Priestly.    This  was 
the  history  of  the  cylinder   machine,  antl 
the  following   is    its   usual    and   simplest 
construction  : — 

A,  Figure  1,  is  a  glass  cylinder  having  upon  each 
end  of  it  a  cap  of  wood  or  brass,  and  supported  by 
a  stand  with  two  uprights.       The  end  of   one  cap 
is  turned  with  a  jjivot,  which  fits  into   a  hole  near 
the  top  of  one  of  the  uprights.      The  other  cap  is 
turned  with  a  similar  pivot,  and  has  beyond  this  a 
flanch  and  a  square  gudgeon,  upon  which  a  handle 
fits.     This  end  of  the   cylinder  is  supported   in  a 
similar  manner  to  the  otlier  end,   but  instead  of  a 
hole  merely  being  bored  in  the  upright  leg,   a  por- 
tion is  cut  away,  that  the  cylinder  may  be  the  more 
easily  taken  out  and  put  up  again  in  its  place  ;  it 
may  be  secured  when  there  by  a  jun  run  through 
the  upriglit,  just  above  the  axis  of  the  cap.     Behind 
the  cylinder  is  a  cushion  which  extends  in  length  to 
within  an  inch  of  eitlier  end  of  the  cylinder,  it  is 
from   one    to  two    inches  in  width,    according   to 
the  size  of  the  cylinder,  and  made  in  the  same  man- 
ner as  those  alluded  to  in  No.  14,  jiage    10(1.     On 
the  lower  part  of  the  cushion  is   glued  a  flap    of 
leather  (the  rough  side  outwards),  and  on  the  edge 
of  the  leather  the  silk  flap  which  passes  over  the 
cylinder  when  in  action.     The  cushion  is  supported 
sometimes  by  a  tlii  -k  rod  of  glass  with  a  wooden 
spring  at  the  top   of  it  as  in   the   figure  ;   at  other 
times  a  springy  j)iece  of  wood  alone  is  used.      It  is 
fastened  at  the  top  to  the  cushion  by  a  hand-screw, 
which  passes  through  the  support,  and  is  fixed   by 
a  thread  in  the  back  of  the  cushion   itself.      The 
lower  end  of  the  support  for  the  cushion   is  made 
so  as  to  slide  backwards  and  forwards,  either  ou  the 
top,  or  still  better  underneath  the  stand,  and  is  held 
in  its  position  by  a  thumb-screw. 

B  represents  the  ^ri>we  co?»/MC/or,  formed  either 
of  wood  covered  neatly  with  tin  foil,  or  of  metal. 
It  has  round  and  smooth  ends,  at  one  of  them  a 
ball  and  wire  for  the  suspending  of  various  apparatus, 
at  the  other  a  projecting  wire  furnished  with  a  row 


of  points  to  collect  the  fluid  when  disturl^ed  by  (he 
cylinder.  It  is  necessarily  siipj)orted  upon  a  glass 
pillar,  sometimes  attached  at  the  lower  end  to  the 
same  stand  as  the  rest  of  the  machine,  in  which 
case  the  conductor  runs  parallel  to  the  cylinder,  and 
has  the  points  driven  into  the  side  instead  of  the 
end.  At  other  times  it  is  fixed  to  a  separate  foot 
as  is  to  be  seen  in  the  figure  No.  1.  At  the  top 
of  the  conductor  are  two  or  three  holes  to  afford 
greater  facility  in  performing  experiments. 

Figure  2,    shows  the  attachment  of  the  cushiou 
to  the  spring,  and  glass  leg  which  supports  it. 

To  make  a  Muchine. — In  making  a  cylinder  ma- 
chine,   observe    carefully  the  following  directions. 
The  centre  of  the  cylinder ;  of  the  cushion  ;    and  of 
the  conductor  should  be  of  the  same  height.     The 
lower  part  of  the  cylinder,  unless   in  a  very  small 
machine,  should  be  at  least   10  inches  above   the 
foot  of  the  stand  beneath.     The  glass  pillar  of   the 
prime  conductor  not  less  than  14  inches   long,  the 
conductor  itself  about  as  long  as  the  cylinder,   and 
from  2  to  3  inches  diameter ;  the  points  projecting 
nearly  an  inch.     The  silk  flap   should  be  thin  and 
extend  to  within  an  inch  of   the  points.      Fix   the 
caps  upon  the  cylinder  thus : — Make  some  cement 
according  to  the  following  receipt,  which  have  melted 
ready  for  use :   roughen  with  a  iile  the  glass  on  eacli 
end  of  the  cylinder,  and  bore  a  small  hole  through 
the  axis  of  that  cap  which  does  not  bear  the  handle ; 
this  done,  stop  up  tlie  inner  end  of  the  hole  again 
with  a  small  piece  of  dough,  putty,  or  clay.     Now 
grease  the  outside  of  this  cap   well,   put  it  iu  an 
upright  position,  half-fill  it  with  the  melted  cement, 
warm  wed  the  end  of  the  cylinder,   put  it   upright 
into  the  prepared  cap,  let  it  remain  till  the  cement 
is  hard,  and  then  clear  out  the  hole   through  the 
centre  by  a  hot  wire;  being  very  careful  that  it  is 
at  all  times  afterwards  left  open.     This  is  necessary 
as  a  vent  for  the  heated  air,  which   of  course  will 
be  liable  otherwise  to  burst  the  cylinder,  not  merely 
-when  the  other  cap  is  fixed  to  it,  but  ever  afterwards 
when  the  machine  is  in  action.      The  hole  being 
thus  opened,  the  other  cap  may  be  fixed  on  in  the 
same  manner  ;  a  second  hole  however  is  not  neces- 
sary.    Tiie  cause  of  greasing  the  outside  of  the  cap 
is,  that  any  cement  which  flows  over  may  not  stick 
to  it. 

By  attending  to  the  abovfi  description  and  ob- 
servations, an  electrical  machine  may  be  made  out 
of  a  common  samjile  phial,  capable  of  giving  sparks, 
charging  a  Leyden  jar,  and  performing  most  of  the 
simple  electrical  experiments. 

Electrical  Cement. — Put  together  in  a  pipkin 
over  the  fire,  2  lbs.  of  yellow  rosin,  4  ounces  of 
bees'-wax,  and  a  quarter  of  a  })int  of  linseed  oil ; 
to  which  add  when  melted  about  half  a  ))0uud  of 
red  ochre  ;  stir  them  together  and  they  will  be  fit 
for  use  when  wanted  ;  the  cement  must  never  be 
heated  so  much  as  to  be  frothy. 

To  work  the  Machine. — Warm  the  whole  well 
before  the  fire,  and  cleanse  it  fioin  all  damp  and 
dust.  Take  oft'  the  cushion,  scrape  away  all  dirt, 
spread  evenly  upon  it  some  fresh  amalgam  (a  re- 
ceipt for  which  see  pape  44),  put  it  back  in  its 
proper  place,  and  fasten  to  the  screw  which  con- 
nects it  with  its  upright  a  brass  chain,  the  other 
end  of  which  reaches  to  the  table  or  floor,  or  the 
walls  of  the  apartment.  Upon  now  turning  the 
handle,  streams  of  fluid  will  be  seen  to  issue  from 
the  cushion,  and  passing  under  the  silk,  to  fly  off 
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at  its  edge?.  To  collect  the  fluid,  place  the  con- 
ductor with  its  ]»oints  about  a  quarter  of  an  inch 
from  the  edce  of  the  silk,  wliich  will  so  readily 
attract  tlie  liiiid  from  the  cylinder,  that  sjiarks  pro- 
portionate to  the  extent  of  the  glass  surface  rubbed 
may  be  taken  from  it,  being  very  careful  however 
that  the  glass  stand  of  the  conductor  be  perfectly 
dr\'.  Tlie  pressure  of  the  cushion  against  the 
cylinder  is  to  be  regulated  by  the  screw  on  the 
stand  at  bottom. 

Note. — If  the  machine  be  small,  it  will  require 
frequent  warming  :  the  power  of  a  machine  is  gene- 
rally increased  by  nibbing  tlie  cylinder  for  a  minute 
or  two  with  a  slightly-greased  rag,  or  by  putting 
one  hand  upon  the  cushion. 

The  rationale  of  the  action  going  on,  is 
this  : — the  finid  passes  from  the  earth 
through  means  of  the  floor,  walls,  &c.  to 
the  chain  suspended  from  the  cnshion,  here 
iViclion,  which  is  the  cause  of  the  distur- 
bance, takes  place.  The  disturbed  fluid 
passes  to  the  glass  cylinder,  and  is  coniinf'd 
from  escape  by  the  silk  flap  ;  that  ceasing, 
the  fluid  would  fly  to  anything  around,  par- 
ticularly to  a  pointed  body,  or  a  lighted 
candle,  but  this  is  prevented  by  the  supe- 
rior attraction  for  it  from  the  nearer  end 
of  the  prime  conductor  put  to  receive  it. 
Thus  it  will  be  at  once  seen  that  an  elec- 
trical machine  resembles  a  pump  ;  the 
earth  may  be  likened  to  a  well  of  water  ; 
the  chain  to  the  lower  pipe  of  a  pump  ;  the 
cushion  is  the  sucker;  the  silk  the  nozzle, 
and  the  prime  conductor  is  like  a  pail  to 
hold  the  fluid. 


INSECTS. 
(Resumed  from  page  120.^ 

SETTING    AXD    PRESERVIXG. 

Collectors  are  generally  satisfied  if  they  can 
obtain  the  insect  in  its  last,  or  fly  state  ;  but  as  a 
few  instructions  for  the  preservation  of  the  egg, 
caterpillar,  and  chrysalis,  may  induce  some  future 
naturalist  to  enrich  their  cabinets  with  such  speci- 
mens, in  addition  to  the  insect  itself,  we  have 
selected  a  few  particidars  for  their  purjiose. 

The  eggs  of  most  insects  retain  their  form  and 
color  well,  if  preserved  in  the  cabinet ;  but  those 
which  do  not  promise  fairly  may  be  prepared  after 
the  method  practised  by  Swammerdam.  He  used 
to  pierce  the  eggs  with  a  very  fine  needle,  and  press 
all  the  contained  juices  through  the  ajierture  ;  then 
inflated  thera  until  they  regained  their  proper  form 
by  means  of  a  small  glass  tube,  and  lastly  filled 
them  witli  oil  of  spike,  in  which  some  resin  had 
been  dissolved. 

The  Caterpillar. — The  preservation  of  insects  in 
this  state  is  not  only  one  of  the  most  curious,  but 
useful  discoveries  that  have  been  made  in  this 
department  of  science.  They  may  be  preserved  by 
being  plunged  into  phials  filk'd  with  well  rectified 
spirits  of  wine.  Tliis  method  should  ever  be  ])rc- 
ferred  by  those  who  collect  in  a  distant  country,  if 
their  subjects  are  not  likely  to  be  injured  by  such 


a  process  ;  the  most  delicate  caterpillars  will  retain 
their  exact  size,  but  the  spirits  will  generally  extract 
the  color,  and  from  those  especially  wliich  have 
very  tender  skins. 

But  the  manner  in  which  Swammerdam  preserved 
his  caterpillars,  comiiletely  obviates  this  defect,  and 
if  carefully  managed,  it  not  only  preserves  the  exact 
size,  but  generally  retains  the  colors  as  perfectly  as 
in  the  living  creature. 

He  used  to  make  a  small  incision  or  puncture  in 
the  tail,  and  having  very  gently,  and  witli  much 
patience,  i)ressed  out  uU  the  contained  humours, 
injected  wax  into  them,  so  as  to  give  them  all  the 
appearance  of  healthy  living  insects.  In  this 
manner  he  has  preserved  many  very  small  specimens. 
There  is  another  method  which  is  more  generally 
known  to  collectors.  It  consists  in  taking  out  all 
the  inside  of  the  caterpillar,  and  inflating  the  skia 
by  means  of  a  glass  tube. 

The  entrails,  with  whatever  of  the  fleshy  substance 
can  conveniently,  is  drawn  through  the  anus  by 
means  of  fine  wire,  curved  at  the  end  ;  when  the 
inside  is  emptied,  the  glass  tube  is  inserted  into  the 
opening,  through  which  the  ojjerator  continues  to 
bk)w,  while  he  turns  the  skin  round  slowly  at  the 
end  over  a  charcoal  fire  ;  this  hardeus  the  skin 
equally,  and  dries  up  all  the  moisture  within.  A 
pin  is  then  put  through  it  to  fix  it  in  a  standing 
position  ;  if  the  skin  is  tender  it  may  be  filled  with 
white  paper  or  cotton. 

But  this  is  a  most  cruel  operation  on  the  little 
victim,  and  such  as  must  shock  the  feelings  of  the 
humane  soul.  If,  therefore,  any  otlier  method  can 
be  introduced,  which  will  efl"ect  the  purpose  in  a 
short  time,  the  practice  should  be  exploded  as 
wanton  barbarity. 

Various  attempts  have  been  made,  and  among 
these  some  have  tried  to  drown  the  caterpillar  ;  but 
you  will  never  be  able  to  accomplish  his  death  in 
this  manner,  unless  it  remains  for  a  considerable 
time  under  water,  and  though  it  may  appear  dead, 
the  principle  of  life  will  not  be  destroyed.  Mr. 
Bonnet,  making  experiments  on  the  resjiiration  of 
insects,  had  one  caterpillar  which  lived  eight  days, 
with  onlv  two  of  its  anterior  sjnracula  in  the  air. 

The  method  we  wish  to  recommend  is,  to  observe 
■when  the  caterpillar  is  on  the  ])oint  of  casting  its 
last  skin — dro))  it  l>y  the  threads  into  scalding 
water,  and  quickly  withdraw  it  ;  the  creature  will 
be  killed  instantly  ;  then  put  it  into  some  distilled 
vinegar  mixed  with  spirits  of  wine,  which  will  give 
a  proper  firmness  to  all  the  jiarts,  and  accelerate 
the  separation  of  the  skin  from  the  body  ;  the  flesh 
may  be  carefidly  extracted,  and  the  exuvia  or  skin 
be  blown  up  by  means  of  a  glass  tube  while  sus- 
pended over  a  charcoal  fire,  as  before  described. 

Anoint  it  with  oil  of  spike  in  which  some  resin 
has  been  dissolved,  unless  it  is  a  hairy  caterpillar. 

The  Pupa  or  Chrysalis. — When  insects  have 
quitted  the  pu))a  state,  the  case  will  require  only 
to  be  put  into  the  drawers  or  boxes  with  some  cam- 
phor, but  those  which  have  the  insects  within, 
must  be  either  dropped  into  scalding  water,  or 
inclosed  in  a  small  chip  box,  ami  exposed  to  the 
heat  of  a  fire,  which  will  shortly  kill  the  insect 
within. 

It  will  be  found,  that  if  those  chrj'salides  wlii(h 
liave  the  aj)]icarance  of  gold,  arc  put  into  spirits  of 
wine  they  will  always  retain  that  color;  but  if  the 
inrscit  within  is  killed  lir.-t,  or  if  the  fly  lias  quitted 
it,  such  api)carancc  is  entirely  lost. 
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Coleopterous  Insect?,  or  Beetles. — Tlie  preserva- 
tion of  this  order  of  insects  is  attended  with  very 
little  difficulty. 

If  you  drop  them  into  scalding  water  they  die  in 
an  instant,  but  the  moisture  they  imbibe  can  never 
be  sufficiently  exhaled  to  prevent  mouldiness,  after 
they  have  been  a  short  time  in  the  cabinet. 

The  best  method  is  to  inclose  them  in  a  small 
chip  box,  and  kiU  them  by  exposing  the  box  to  the 
heat  of  a  fire  ;  this  treatment  will  rather  absorb 
than  add  to  the  superfluous  juices  of  the  insect, 
and  greatly  contribute  to  its  preservation. 

Those  of  the  Meloe  genus  have  soft  tender  bodies 
which  shrivel  after  death  ;  to  preserve  those,  make 
an  incision  at  the  extremity  of  the  abdomen,  probe 
out  the  entrails,  and  fill  the  cavity  with  fine  tow. 

Several  foreign  species  of  cassida,  and  many 
other  Coleopterous  insects,  are  beautifully  variegated 
with  a  golden  color  that  dies  with  the  creature  ;  if 
you  plunge  them  into  well  rectified  spirits  of  wine, 
when  alive,  they  soon  expire  and  retain  their 
golden  appearance  :  but  if  taken  out  and  dried, 
that  brilliance  wiU  be  irretrievably  lost. 

The  Chinese  seldom  take  care  to  display  the 
parts  of  their  insects  after  the  European  manner — 
those  we  I'eceive  from  China  are  stuck  on  long 
needles ;  if  beetles,  often  through  one  elytra,  so 
that  the  membranaceous  wings  are  entirely  con- 
cealed. 

If  the  insects  require  only  a  littreP  relaxation  to 
extend  the  parts,  use  a  camel' s-hair  pencil,  moist- 
ened with  spii'its  of  wine  ;  but  if  this  slioukl  prove 
insufficient,  fix  them  on  a  piece  of  cork,  and  float 
them  in  an  earthen  pan,  half  filled  with  water  ;  it 
is  better  to  cover  the  pan  with  a  damp  cloth,  and 
the  insects  will  be  so  limber,  after  a  few  hours,  that 
they  may  be  re-set  in  any  position. 

Large  beetles  are  usually  stuck  through  one  of 
the  shells  ;  but  smaller  insects  are  better  if  dis- 
played on  a  small  piece  of  card,  being  fixed  with 
strong  gum,  or  they  may  be  pierced  through  the 
head,  see  fig.  c  and  d. 

C      A  B  D 


Insects  of  the  Ilemiptera  order,  as  ciniices,  &.C., 
may  be  treated  in  the  same  manner. 

It  is  usual  to  ])ut  two  specimens  of  each  species 
of  the  butterfly  kind  into  the  cabinet,  one  to  dis- 
play the  upper,  and  tlie  other  the  under  side  ;  for 
the  under  side  is  much  more  beautiful  in  mast  spe- 
cies, and  dificrs  entirely  in  appearance  from  the 
upper  side. 

Sphinxes  and  moths  are  generally  disposed  in 
pairs  to  show  the  male  and  female,  and  as  their 
under  sides  are  seldom  very  beautiful,  only  their 
upper  sides  are  shown. 

Except  a  few  species,  moths  constantly  conceal 
their  under  wings  when  at  rest ;  but  collectors 
sacrifice  the  propriety  of  their  remaining  in  a  natu- 
ral position,  in  order  to  display  the  under  wings. 
It  is  advisable  to  have  one  of  every  kind  in  a  natu- 
ral posture,  as  that  will  often  essentially  assist  to 
determine  the  family  of  the  insect. 

Provide  a  quantity  of  card  braces,  made  in  tlie 
same  form   as   that   represented   in  the   following 


figure  A,  and  a  board  of  a  convenient  size,  covered 
with  soft  cork  ;  it  must  be  perfectly  even  on  the 
surface,  and  papered ;  this  is  termed  the  setting 
board. 

For  small  moths  it  is  only  necessary  to  put  the 
pin  through  the  thorax,  and  they  die  in  a  very 
short  time ;  but  for  larger  kinds,  the  pin  should  be 
dipped  in  strong  aquafortis  before  it  is  put  through 
the  insect. 

It  is  very  difficult  to  kill  the  largest  kinds  of, 
moths  and  sphinxes.  Select  a  large  pin  (compara- 
tively for  the  size  of  the  insect)  and  dip  it  into 
aquafortis  as  before,  but  immediately  that  the  pin 
is  forced  through  the  thorax  withdraw  it,  and  put 
a  drop  of  aquafortis  into  the  wound  ;  should  this 
prove  insufficient  to  kill  it,  put  the  point  of  the 
pin  through  a  card,  and  hold  it  in  the  flame  of  a 
candle  until  it  becomes  red  hot;  this  will  kill  the 
insect  immediately,  and  the  card  will  protect  it 
from  being  injured  by  the  flame. 

The  moth  is  then  to  be  fixed  on  the  setting  board, 
and  the  braces  are  to  be  applied  in  the  manner 
shown  in  the  fig.  b.  The  wings  are  to  be  carefully 
displayed  by  means  of  a  large  pin,  and  the  braces 
put  close  down  to  prevent  their  return  to  the 
natural  position.  All  insects  must  be  set  while 
they  remain  limber,  for  if  the  parts  stiffen  they  are 
apt  to  snap — they  may  be  relaxed  by  floating  them 
in  a  pan  of  water. 

Insects  should  remain  beneath  the  braces  on  the 
setting  board  until  all  the  aqueous  moisture  be 
evaporated,  or  the  wings  will  start  from  their  po- 
sition, and  the  bodies  turn  black,  or  mouldy  ;  they 
should  be  placed  in  a  dry  situation,  and  be  covered 
with  gauze,  for  the  admission  of  air,  for  the  space 
of  a  month  at  least  before  they  are  put  into  the 
cabinet. 

It  is  proper  in  this  place  to  caution  the  young 
beginner  not  to  attempt  to  kill  the  insects  by  fumi- 
gations of  sulphur,  &c.,  a  practice  too  frequent 
with  persons  of  this  description,  for  should  he  by 
this  means  deprive  the  creature  of  its  life,  he  will 
also  deprive  it  of  its  beauty:  it  is  even  doubtful 
whether  many  may  not  survive  the  operation. 

M.  Lyonet  placed  several  of  the  large  musk  bee- 
tles, probably  the  Ceramhyx  moscftatus,  under  a 
glass  where  he  had  been  burning  sulphur,  and 
which  he  kept  burning  while  they  were  there  ;  and 
though  the  vapour  was  so  thick  that  he  could  not 
discern  them,  and  that  lie  kept  them  therein  more 
than  half  an  hour,  they  did  not  seem  in  the  least 
incommoded. 

Some  moths  are  very  liable  to  change  color  when 
placed  in  the  cabinet,  and  particularly  those  which 
collectors  term  full-bodied.  An  oily  matter  is 
common  to  all  insects,  but  those  are  charged  with  a 
superabundance.  It  appears  at  first  in  spots  on  the 
body,  but  generally  pervades  every  part ;  in  some 
it  will  even  descend  into  the  wings,  and  then  an 
obliteration  of  all  tlie  tender  marks  and  beautiful 
specklings  is  the  least  that  may  be  expected,  it  a 
total  change  of  its  colors,  to  an  uniform  dirty  brown, 
does  not  ensue.  Hence  it  is  that  many  of  the  Lm- 
nean  descriptions  of  insects  appear  defective  to  such 
as  breed  them;  we  not  unfrcquently  read,  body 
black-,  though  wc  know  that  part  of  the  insect  is 
white  in  every  specimen  that  is  not  greasy  ;  the 
body  of  the  satin  moth  is  perfectly  white  when  fine, 
but  after  it  has  been  killed  some  time  it  becomes 
black  in  parts  ;  the  body  of  the  burnet  sphinx  is  of 
a  very  brilliant  blue  color,  with  yellow  bands  on 
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every  annulation,  when  alive,  but  clmnges  to  a 
■velvety  black  soon  after  the  insect  dies  ;  the  same 
is  observed  on  the  body  of  the  currant  sphinx — 
and  every  part  of  the  hornet  sphinx  changes  to  a 
jet  black,  after  being  some  time  in  the  cabinet; 
although  when  alive  it  is  a  very  bright  yellow,  with 
a  band  of  purple.  Hence  also  it  is  that  some  spe- 
cimens of  very  common  insects  are  valuable,  by 
having  preserved  their  proper  colors  iminjured. 

Various  methods  have  been  tried  to  extract  the 
grease  from  moths,  but  a  preventative  should  always 
be  preferred.  If  the  grease  has  not  spread  into  the 
wings,  the  insect  may  sometimes  be  cured,  but  it 
will  be  very  difficult,  if  not  impossible,  to  eradicate 
the  grease  which  has  settled  in  patches  on  the  wings. 
Large  moths  are  to  be  opened  in  a  strait  line 
along  the  underside  of  the  body,  the  entrails,  &c., 
taken  out,  and  the  cavity  filled  with  fine  tow  or 
cotton.  This  should  be  performed  soon  after  the 
insect  is  dead.  The  most  delicate  specimens  may 
be  preserved  entire  by  this  means  ;  we  have  some 
very  valuable  sphinxes,  moths,  &c.,  which  were 
collected  by  an  intelligent  person  in  North  America: 
they  retain  their  colors  to  the  utmost  degree  of 
perfection,  and  have  only  been  prevented  changing 
black  by  this  simple  preparation. 

The  method  which  is  most  successful  for  reco- 
vering the  original  appearance  after  the  insect  has 
become  greasy,  is  to  powder  some  fine  dry  chalk  on 
a  piece  of  heated  iron  ;  cover  the  chalk  with  a  very 
fine  linen  cloth,  and  thereto  apply  the  under  part 
of  the  body  of  the  insect :  the  heat  of  the  iron 
dissolves  the  grease,  while  the  chalk  absorbs  it,  and 
the  linen  cloth  prevents  the  chalk  from  clotting  to 
the  insect.  This  process  may  be  repeated  several 
times  if  the  grease  is  not  entirely  eradicated  by  the 
first  attempt.  Always  observing  to  exactly  attem- 
perate  the  heat  of  the  iron. 

They  may  be  baked  in  a  slack  oven  with  the  chalk 
placed  to  absorb  the  grease,  without  any  conside- 
rable injury  to  the  colors. 

Some  collectors  open  the  bodies  of  large  moths, 
take  out  the  entrails,  and  fill  the  cavity  with  fine 
dry  powdered  chalk. 

(To  he  continued.) 

OIL    ON    WATKK. 

There  is  reason  to  believe  that  when  oil  is  poured 
upon  water,  the  two  surfaces  do  not  touch  each 
other,  but  that  the  oil  is  suspended  over  the  water 
by  their  mutual  repulsion.  This  seems  to  be  ren- 
dered probable  by  the  following  experiment;  if  one 
drop  of  oil  be  dropped  on  a  bason  of  water,  it  will 
immediately  diffuse  itself  over  the  whole,  for  there 
being  no  friction  between  the  two  surfaces,  there 
is  nothing  to  prevent  its  spreading  itself  by  the  gra- 
vity of  the  upper  part  of  it,  except  its  own  tenacity, 
into  a  pellicle  of  the  greatest  tenuity.  But  if  a 
second  drop  of  oil  be  put  upon  the  former,  it  does 
not  spread  itself,  but  remains  in  the  form  of  a  droj), 
as  the  other  already  occupied  the  whole  surface  of 
the  bason,  and  there  is  friction  in  oil  passing  over 
oil,  though  none  in  oil  [)assing  over  water. 

Hence  when  oil  is  diffused  on  the  surface  of 
water  gentle  breezes  have  no  infiuence  in  raising 
waves  upon  it ;  for  a  small  quantity  of  oil  will 
cover  a  very  great  surface  of  water,  and  the  wind 
blowing  upon  this  carries  it  gradually  forwards  ; 
and  there  being  no  friction  between  the  two  sur- 


faces the  water  is  Hot  aftected.  On  which  ac/count 
oil  has  no  eftect  in  stilling  the  agitation  of  the 
water  after  the  wind  ceases,  as  was  found  by  the 
experiments  of  Dr.  Franklin. 

Tliis  circumstance,  brought  into  notice  by  Dr. 
Franklin,  had  been  mentioned  by  Pliny,  and  is  said 
to  be  in  use  by  the  divers  for  pearls,  who  in  windy 
weather  take  down  with  them  a  little  oil  in  their 
mouths,  which  they  occasionally  give  out  when  the 
inequality  of  the  supernatant  waves  prevents  them 
seeing  sufficiently  distinctly  for  their  pm-pose. 

The  wonderful  tenuity  with  fvhich  oil  can  be 
spread  upon  water  is  evinced  by  a  few  dro])s  pro- 
jected from  a  bridge,  where  the  eye  is  properly 
placed  over  it,  passing  through  all  the  prismatic 
colors  as  it  diffuses  itself;  and  also  from  another 
curious  experiment  of  Dr.  Franklin's.  He  cut  a 
piece  of  cork  to  about  the  size  of  a  letter  wafer, 
leaving  a  point  standing  off  like  a  tangent  at  one 
edge  of  the  circle.  This  piece  of  cork  was  then 
dipped  in  oil,  and  thrown  into  a  large  pond  of 
water,  and  as  the  oil  flowed  of!'  at  the  point,  the 
cork-wafer  continued  to  revolve  in  a  contrary  di- 
rection for  several  minutes  ;  the  oil  flowing  off  all 
that  time  at  the  pointed  tangent  in  colored  streams. 
In  a  small  pond  of  water  this  experiment  does  not 
so  well  succeed,  as  the  circulation  of  the  cork  stops 
as  soon  as  the  water  becomes  covered  with  the 
pellicle  of  oil. 


MICROSCOPE.S. 

Sir  1).  Brewster  remarks  in  his  treatise 
oil  the  Microscope,  in  the  "  Encyclopedia 
Britannica,"    that    "  every  department  of 
nature  is  full  of  objects,  from  the   exami- 
nation of  wiiicli  the  most  important  disco- 
veries may  he  expected ;    but  though  the 
zealous  observer  can  never  be  at  a  loss  for 
subjects  of  research,  it  is  desirable  to  know 
what  has  been  done  by  our  predecessors, 
and  what  trains  of  inquiry  are  most  likely 
to   prove  of  general  interest.      There  are 
subjects  of  microscopic  investigation  which 
are  closely  connected  with  the  most  inte- 
resting  parts    of  philosoi)hy ;     and   even 
geology  itself,  conversant  with  the  grandest 
subjects    of   research,    has    recently  been 
illustrated  by  the  aid  of  the  microscopic." 
With  how  much  force  the  learned  Pro- 
fessor might  have  applied  his  observation 
to  entomology,  to  botany,  and  to  chemistry. 
The  microscope  indeed  is  now  become  of 
the  utmost  necessity  to  the  natural  philo- 
sopher, and  so  general  in  use,  that  there 
are  but  few  persons  of   liberal  education 
who  do  not,  partially  at  least,  understand 
and  i)ractice  with  this  valuable  instrument. 
This  being  so  evidently  the  case,  we  cannot 
doul)t  Init  tliat  some  practical  remarks  on 
microscopes  in  general,  and  instructions  on 
the   mounting   and   selecting   microscopic 
objects,    wiir  tend   to    the    fmlluTance   of 
their  pursuits  in  this  delightful  and  iute- 
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resting  investigation.  Those  who  have  no 
microscope  may  produce  one  thai  is  both 
powerful  and  cheap  by  either  of  the  fol- 
lowing methods : — 

To  malcc  a  Stanhoj^e  Lciis. — A  Stanhojie  lens 
consists  merely  of  a  piece  of  glass  rod,  about  a 
quarter  of  an  iiicli  thick,  and  three-eiglitlis  long, 
i-ounded  at  both  cuds.  In  consequence  of  this 
rounding  of  the  ends  it  becomes  a  very  thick  con- 
vex lens,  and  whatever  is  put  close  to  one  end  is 
seen  much  magnified  when  the  eye  is  placed  at  the 
other.  Thus,  if  one  end  is  suffered  to  touch  the 
skin  of  the  face  it  -nill  be  covered  with  minute 
drops  of  moisture,  imperceptible  to  tlie  naked  eye, 
but  appearing  large  and  very  consjncuous  when 
seen  through  the  lens.  The  lens  is  usually  fixed  to 
a  handle  for  the  convenience  of  using  it.  It  may 
1)6  made  as  follows  : — Procure  a  piece  of  glass  tube, 
of  the  size  above  mentioned,  and  grind  the  ends  of 
it  pretty  accurately  round  on  a  common  grindstone. 
This  done,  fasten  a  solid  hard  wooden  chuck  upon 
the  mandril  of  a  lathe,  (a  brass  or  iron  chuck  is 
better,)  and  turn  in  the  centre  of  the  face  of  the 
chuck  a  semicircular  hole  of  proper  size,  just  to 
admit  the  end  of  the  tube — put  a  little  fine  sand,  or 
emery  powder,  into  this  hole — put  the  lathe  in  mo- 
tion, when,  upon  holding  the  glass  tube  steadily 
against  the  sand,  the  end  of  it  will  be  ground  to  a 
true  semi-circular  surface,  which  requires  after- 
wards to  be  polished  by  another  similar  chuck  with 
putty  powder,  instead  of  sand;  and  thus,  for  about 
a  farthing,  a  perfect  and  valuable  instrument  may 
be  obtained. 

To  tnake  Spherical  Lemes. — Procure  a  piece  of 
thin  platinum  wire,  and  twist  it  once  round  a  pin's 
jioint,  so  as  to  form  a  minute  ring  with  a  handle  to 
it.  Break  up  a  piece  of  flint  glass  into  fragments, 
about  the  size  of  the  seeds  of  mustard,  or  a  little 
larger — place  one  of  tliese  pieces  on  the  ring  of 
wire,  and  hold  it  in  the  point  of  the  flame  of  a  can- 
dle, or  gas-light,  when  the  glass  will  melt,  and 
assume  a  complete  lens-like,  or  globular,  form — 
let  it  cool  gradually,  and  keep  it  for  mounting : 
others  may  be  made  immediately  in  the  same  man- 
ner, and  if  the  operation  be  carefully  conducted 
not  one  in  twenty  lenses  will  be  imperfect.  It  may 
be  remarked,  that  the  smaller  the  drop  the  more 
globular  it  will  remain,  and  consequently  the  higher 
will  be  the  power  of  its  magnifying  properties. 
These  lenses  are  not  to  be  despised  Ijecause  of  sim- 
ple construction — on  the  contrary,  few  equal  them 
in  discerning  power,  the  most  delicate  test  objects 
may  generally  be  very  clearly  discerned  with  much 
more  distinctness  indeed  than  by  the  commoner 
kinds  of  microscopes,  as  sold  at  the  opticians. 
Their  magnifying  power,  too,  is  very  considerable, 
varying  from  30  to  200  times  linear  measure,  or, 
as  these  things  are  popularly  understood,  they  will 
magnify  objects  from  900  to  40,000  times. 

The  easiest  methods  of  mounting,  or  fitting-up 
for  use,  minute  lenses,  is  to  put  one  between  two 
pieces  of  brass,  having  corresponding  holes  cut  in 
them  of  such  a  size  as  to  hold  the  edge  of  the  lens, 
or  they  may  be  fixed  to  a  single  bit  of  brass  by  a 
little  gum. 

Water  Lenses. — Make  a  hole,  about  the  size  for 
a  large  pin  to  pass  throu[;h,  in  a  piece  of  thin  brass 
— take  up  a  minute  drop  of  water   with  a   pin's 


point,  and  place  it  on  the  hole,  when  it  will  assume 
a  globular  form,  and  be  capable  of  showing  with 
considerable  distinctness  microscopic  objects  ])laced 
beneath.  This,  besides  being  of  such  a  temporary 
cliaracter,  is  subject  to  irregularities  arising  from 
the  difficulty  of  holding  it  with  the  requisite  steadi- 
ness,— the  trembling  occasioned  by  the  breath,  or 
accident, — by  draughts  of  wind, — want  of  perfect 
sphericity  of  the  hole,  &c. 

T'nrniKh  Lenses. — Sir  D.  Brewster  long  ago  con- 
structed fluid  lenses  in  a  different  and  superior 
manner.  He  placed  minute  drops  of  vei'v  pure 
turpentine  varnish,  and  other  viscid  fluids,  on 
jilates  of  thin  and  parallel  glass.  By  this  means 
he  formed  jilano-convex  lenses  of  any  focal  length  ; 
and,  by  dropping  the  varnish  on  both  sides,  he 
formed  double-convex  lenses,  with  tlieir  convexities, 
in  any  required  proportions.  i5y  freeing  tlie  glass 
carefully  from  all  grease,  with  a  solution  of  soda, 
tlie  margin  of  the  letises  was  beautifully  circular, 
and  the  only  eflect  of  gravity,  wiiicli  diminished 
witii  the  viscidity  of  the  fluid,  and  with  the  smallness 
of  tlie  drop,  is  to  elongate  the  lower  lens,  and 
flatten  the  upper  one.  These  lenses  were  found  to 
answer  well  as  the  object  glasses  of  compound 
microscopes. 

Natural  Le?ises.  —The  crystalline  lenses  of  min- 
nows and  small  fishes  may  be  taken  out  of  the  eye 
in  a  state  of  such  perfection,  that,  when  used  as 
single  microscopes,  they  give  a  very  jierfect  imageof 
minute  objects.  In  such  lenses,  which  have  an 
increased  density  towards  their  centre,  the  spherical 
aberration  is  almost  wholly  corrected.  Great  care, 
however,  must  be  taken  to  make  the  axis  of  the 
lens  the  axis  of  vision,  to  prevent  its  form  from 
being  injured  by  pressure  against  the  aperture 
which  holds  it.  The  best  way  is  to  make  a  ring  at 
the  end  of  a  piece  of  wire,  having  its  diameter  a 
little  greater  than  that  of  the  lens.  A  ring  of  vis- 
cid fluid,  (gum  water  for  example,)  is  then  made 
to  line  the  ring  of  wire,  and  the  lens  is  suspended 
in  the  ring  of  fluid,  some  of  the  fluid  encroaching 
upon  its  anterior  or  jiosterior  surface. 


COLORED  CLOUnS. 

Thk  rays  from  the  rising  and  setting  sun  are  re- 
fracted by  our  spherical  atmosi)here ;  hence  the 
most  refrangible  rays,  as  the  violet,  indigo,  and  blue, 
are  reflected  in  greater  quantities  from  the  morning 
and  evening  skies  ;  and  the  least  refrangible  ones, 
as  red  and  orange,  are  last  seen  about  the  setting 
snn.  Hence  Mr.  Beguelin  observed,  that  the  sha- 
dow of  his  finger  on  his  pocket  book  was  much 
bluer  in  the  morning  and  evening,  when  the  shadow 
was  about  eight  times  as  long  as  the  body  from 
which  it  was  projected.  J.Ir.  Melville  observes, 
that  the  blue  rays  being  more  refrangible  are  bent 
down  in  the  evenings  by  our  atmosphere,  while  the 
red  and  orange,  being  less  refrangible,  continue  to 
pass  on,  and  tinge  the  morning  and  evening  clouds 
with  their  colors. — See  Priestley's  Ilistonj  of  Light 
and  Colors,  p.  440. 

But  as  the  particles  of  air,  like  those  of  water, 
are  themselves  blue,  a  blue  shadow  may  be  seen  at 
all  times  of  the  day,  though  much  more  beautifully 
in  the  mornings  and  evenings,  or  by  means  of  a 
candle  in  the  middle  of  the  day.  For  if  a  shadow 
on  a  piece  of  wjiite  paper  is  produced  by  placing 
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your  finger  between  the  jiapcr  and  a  candle  in  the 
day-light,  the  shadow  will  appear  very  blue  ;  the 
yellow  light  of  the  candle  upon  the  other  parts  of 
the  paper  apparently  deepens  the  blue  by  its  con- 
trast, these  colors  being  0])posite  to  each  other. 

There  is  a  bright  spot  seen  on  the  cornea  of  the 
eye,  when  we  face  a  window,  which  is  much  at- 
tended to  by  portrait  painters ;  this  is  the  light 
reflected  from  the  spherical  surface  of  the  polished 
cornea,  and  brought  to  a  focus  ;  if  the  observer  is 
placed  in  this  focus,  he  sees  the  image  of  the  wiii- 
dow  ;  if  he  is  placed  before  or  behind  the  focus,  he 
only  sees  a  luminous  spot,  which  is  more  luminous 
and  of  less  extent,  the  nearer  he  approaches  to  the 
focus.  The  luminous  appearance  of  the  eyes  of 
animals  in  the  dusky  corners  of  a  room,  or  in  holes 
in  the  enrih,  may  arise  in  some  instances  from  the 
same  principle  :  viz.  the  reflection  of  the  light  from 
the  spherical  cornea;  which  will  be  colored  red  or 
blue,  in  some  degree,  by  the  morning,  evening,  or 
meridian  light,  or  by  the  objects  from  which  that 
light  is  previously  reflected.  In  the  cavern  at 
Colebrook  Dale,  where  the  mineral  tar  exudes,  the 
eyes  of  the  horse,  which  was  drawing  a  cart  from 
within  towards  the  mouth  of  it,  appeared  like  two 
balls  of  phosphorus,  when  he  was  above  100  feet 
oft,  and  for  a  long  time  before  any  other  part  of  the 
animal  was  visible.  In  this  case  the  luminous 
appearance  is  supposed  to  have  been  owing  to  the 
light,  which  had  entered  the  eye,  being  reflected 
from  the  back  surface  of  the  vitreous  humour,  and 
thence  emerging  again  in  parallel  rays  from  the 
animal's  eye,  as  it  does  from  the  back  surface  of 
the  drops  of  the  rainbow-,  and  from  the  water-drops 
which  lie,  perhaps  without  contact,  on  cabbage- 
leaves,  and  have  the  brilliancy  of  quicksilver. 
This  accounts  for  this  luminous  appearance  being 
best  seen  in  those  animals  which  have  large  aper- 
tures in  their  iris,  as  in  cats  and  horses,  and  is  the 
onlj"^  part  visible  in  obscure  places,  because  this  is 
a  better  reflecting  surface  than  any  other  jjart  of 
the  animal.  If  any  of  these  emergent  rays  from 
the  animal's  eye  can  be  supposed  to  have  been 
reflected  from  the  choroid  coat  through  the  semi- 
transparent  retina,  this  would  account  for  the 
colored  glare  of  the  eyes  of  dogs  or  cats,  and 
rabbits,  in  dark  corners. 


TEMPERATURE. 

A  DEFINITE  degree  of  sensible  heat,  as  measured 
by  the  thermometer.  Thus  we  say  a  high  tempe- 
rature, and  a  low  temperature,  to  denote  a  manifest 
intensity  of  heat  or  cold.  According  to  Biot,  tem- 
peratures are  the  ditiercnt  energies  of  caloric  in 
ditferent  circumstance;;.  Different  j)arts  of  the 
earth's  surface  are  exposed,  as  is  well  known,  to 
different  degrees  of  heat,  depending  upon  the 
latitude  and  local  circumstances.  In  Egypt  it  never 
freezes,  and  in  some  parts  of  Siberia  it  never  thaws. 
In  the  former  country,  tlie  average  state  of  the 
thermometer  is  about  72". 

The  annual  variation  of  heat  is  inconsiderable 
between  the  tropics,  and  becomes  greater  and 
greater  as  we  approach  the  poles.  This  arises  from 
the  combination  of  two  causes,  namely,  the  greater 
or  less  directness  of  the  sun's  rays,  and  the  duration 
of  their  action,  or  the  length  of  time  from  sunrise 
to  .sunset.  These  two  causes  act  together  in  the 
same  place  :  that  is,  the  rays  of  the  sun  are  most 


direct  when  the  days  are  !(;ngest,  or  at  the  solstice. 
But  while,  (the  season  being  tlie  same,)   the  ray* 
become  more  and  more  oblique,  and  consequently 
more  feeble  as  we  increase  our  latitude,  the  day^ 
become  longer,  and  the  latter  very  nearly  makes  up 
for  the  deficiency  of  the  former,  so  that  the  greatest 
heat  in  all  latitudes  is  nearly  the  same.     On  the 
other  hand,  the  two  causes   of  cold  conspire.     At 
the  same  time  that  the  rays  of  the  sun  fall  more 
obliquely,   as  we   increase  our  latitude,    the  days 
become   shorter  and  shorter  at  the  cold  ."ieason  ; 
and  according  the  diflerent  parallels  are  exposed  to 
very  une(iual  degrees  of  cohl :  while  troj)ical  regions 
exhiljit  a  variation  of  only  a  few  degrees,  the  highest 
habitable    latitudes    undergo   a  change  amounting 
to  HO'-'.     l)Oth  heat  and  cold  continue  to  increase 
long  after  the  causes  producing  them   have  passed 
their  maximum  state.      Thus  the  greatest  cold  is 
ordinarily    about  the   last   of    January,    and    the 
greatest  heat  about  the  last  of  July.      The  sun  is 
generally  considered  the   only  original   source  of 
heat.     Its  rays  are  sent  to  the  earth  just  as  the 
rays  of   a  common  fire  are  thrown    upon  a  body 
placed  before  it ;  and,  after  being  heated  to  a  cer- 
tain extent,  the  quantity  lost  by  radiation  crpials 
the  quantity  received,  and  the  mean  temperature 
remains  the  same,  subject  only  to  certain  fluctua- 
tions depending  upon  the  season  and  other  tempo- 
rary and  local  causes.      According  to  this  view  of 
the  subject,  the  heat  that  belongs  to  tlie  interior  of 
the  earth  has  found  its  way  there  from  the  surface, 
and  is  derived  from   the  same  general  source,  the 
sun ;  and  in  support  of  this  position  is  urged  the 
well-known  fact,  that,  below  eighty  or  one  hundred 
feet,    tlie    constant  temperature,   with   only  a  few 
exceptions,  is  found  to  be  the  mean  of  that  at  the 
surface  in  all  parts  of  the  earth.     But  how  are  we 
to  explain  the  remarkable  cases  in  which  the  heat 
has  been  found  to  increase,  instead  of  decreasing, 
as  we  descend  .'   We  are  told  that  in  the  instance  of 
mines,  so  often  quoted  to  jirove  an  independent 
central  fire,  the  extraordinary  heat,  ajijiarintly  in- 
creasing as  we  descend,   may   be  satisfactorily  ac- 
counted for  in  a  simpler  way  : — 1.  It  may  be  partly 
received  from  the  persons  employed  in  working  the 
mines.     2.  The  lights  that  are  required  in  these 
dark  regions  afford  another  source  of  heat.     3.  But 
the  chief  cause  is  supposed  to  be  the  condensation 
of  the  air,  which  is  well  know^l  to  produce  a  high 
degree    of    heat.       The   condensation,    moreover, 
becoming   greater   and    greater    according  to   the 
depth,  the  heat  ought,  on  this  account,  to  increase 
as  we  descend  ;  and  as  a  constant  supply  of  fresh 
air  from  abo\e  is  requirt-d  to   maintain  the  lights, 
as  well  as  for  the  pur[)Oscs   of  resjiiration,  at  the 
rate  of  about  a  gallon  a   minute  for  each  ct)mmon- 
sized  light  and  each  workman,  it  is  not  surprising 
that  the   temperature  of    deep    mines   should   be 
found  to  exceed  that  of  the  surface  in  the  same 
latitude.       This  explanation  of    the  phenomenon 
seems  to  derive  confirmation  from  the  circumstance 
that  the  high  temperature  observed  is  said  to  belong 
only  to  those  mines  that  arc  actually  worked,  and 
that  it  ceases  when  they  are  abandoned.     If    we 
except  these  cases,  and  that  of  volcanoes  and  hot 
springs,    the  temperature  of   the  interior  of    the 
earth  seems  to  be  the  mean  of  that  at  the  sm-face  ; 
and  hence  it  is  inferred  that  it  is  derived  from  tlie 
same  source.       The  tliunial   variation  of  luat,  so 
considerable  at  the  surface,  is  not  to  be  perceived 
at  the  depth  of  a  few  feet,  altlio'igh  here  there  is  a 
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gradual  change  that  becomes  sensible  at  intervals  of 
a  month.  At  the  depth  of  thirty  or  forty  feet,  the 
fluctuation  is  still  less,  and  takes  place  more  slowly. 
Yet  at  this  distance  from  the  surface  there  is  a  small 
annual  variation  ;  and  the  time  of  midsummer,  or 
greatest  heat,  is  ordinarily  about  the  last  of  October, 
and  that  of  midwinter,  or  greatest  cold,  is  about 
the  last  of  April.  These  times,  however,  are  liable 
to  vary  a  month  or  more,  according  as  the  power  of 
the  earth  to  conduct  heat  is  increased  by  unusual 
moisture  or  diminished  by  dryness.  But  at  the 
dei)th  of  eighty  or  a  hundred  feet,  the  most  sensi- 
ble thermometer  will  hardly  exhibit  any  change 
throughout  the  year.  So,  ou  the  other  hand,  if  we 
ascend  above  the  earth's  surface,  we  approach 
more  and  more  to  a  region  of  uniform  temperature, 
but  of  a  temperature  much  below  the  former. 
The  tops  of  very  high  mountains  are  well  known  to 
be  covered  with  perpetual  snow,  even  in  the  tropical 
climates.  The  same,  or  rather  a  still  greater  degree 
of  cold,  is  found  to  prevail  at  the  same  height,  when 
we  make  the  ascent  by  means  of  a  balloon.  The 
tops  of  high  mountains  are  cold,  therefore,  because 
they  are  in  a  cold  region,  and  conse{iuently  swept 
by  currents  of  cold  air.  But  what  makes  the  air 
cold  at  this  height  ?  It  is  comparatively  cold,  partly 
because  it  is  removed  far  from  the  surface  of  the 
earth,  where  the  heat  is  developed,  but  principally 
because  it  is  rarefied,  and  the  heat  it  contains  is 
diffused  over  a  larger  space.  Take  a  portion  of  air 
near  the  surface  of  the  earth,  and  at  the  tempera- 
ture of  79*^  of  Fahrenheit,  for  instance,  and  remove 
it  to  the  height  of  about  three  and  a  half  miles,  and 
it  will  expand,  on  account  of  the  diminished  pres- 
sure, to  double  the  bulk,  and  the  temperature  will 
be  reduced  about  50".  It  will  accordingly  be  below 
the  freezing  point  of  water.  This  height  varies  in 
different  latitudes  and  at  different  seasons.  It 
increases  as  we  approach  the  equator,  and  diminishes 
as  we  go  towards  the  poles.  It  is  higher,  also,  at 
any  given  place,  in  summer  than  in  winter.  It  is, 
moreover,  higher  when  the  surface  of  the  ground 
below  is  elevated,  like  the  table  laud  of  Mexico. 
At  a  mean  the  cold  increases  at  the  rate  of  about 
1"  for  every  300  feet  of  elevation.  In  addition  to 
the  above,  it  ought  to  be  mentioned,  that  the  to]is 
of  mountains  part  with  the  heat  they  receive  from 
the  sun  more  readily  on  account  of  the  radiation 
taking  place  more  freely  in  a  rarer  medium,  and 
where  there  are  few  objects  to  send  the  rays  back 
again. 

(To  he  continued.) 

MISCELLANIES. 

Origin  of  the  BaV  ?  Wing  Gas  Burner.— This 
excellent  method  of  producing  a  large  light  with  a 
small  expenditure  of  gas,  was  discovered  by  acci- 
dent, and  shows  the  trivial  circumstances  from 
which  the  greatest  improvements  often  arise.  A 
brass-founder  who  wished  to  exhibit  to  a  friend  the 
production  of  gas  on  a  small  scale,  when  it  first 
came  into  use,  had  at  hand  only  a  burner,  whose 
hole  had  accidentally  been  stopped  up  ;  and  not 
having  any  instrument  at  the  time  to  unstop  it,  he 
in  haste  took  hold  of  a  saw  which  lay  by  him,  and 
made  a  cross  cut  through  the  hole.  When  this  was 
tried,  he  found  to  his  great  joy,  that  it  produced 
the  most  brilliant  effect ;  and  being  a  collector  of 
animals,  he  instantly  compared  it  to  the  wing  of  a 
bat,  which  name  the  burner  has  kept  ever  since. 


His  friends  were  anxious  he  should  secure  an  inte- 
rest in  it  by  a  patent,  but  he  generously  gave  it  to 
the  trade  at  large. 

T/ie  Spider. — Of  all  the  insect  tribes  which  come 
beneath  the  bane  of  vidgar  prejudice,  this  is  as- 
suredly the  most  curious.  First,  the  Barbary 
spider,  which  is  as  big  as  a  man's  thumb.  This 
singular  creature  carries  its  children  in  a  bag  like 
a  gypsy.  During  their  nonage  the  yoimg  folks 
reside  there  altogether,  coming  out  occasionally  for 
recreation.  In  requital  for  this  kindness  on  the 
part  of  their  nurse,  the  young  spiders,  when  they 
are  full  grown,  become  mortal  foes  to  the  parent, 
attack  her  with  violence,  and  if  they  are  conque- 
rors dispose  of  the  body  as  a  fit  subject  for  their 
next  meal.  Then  there  is  the  American  spider, 
covered  all  over  with  hair,  which  is  so  large  as  to  be 
able  to  destroy  small  birds,  and  afterwards  devour 
them ;  and  also  the  common  spider,  whose  body 
looks  like  a  couple  of  peninsulas  with  a  little  isth- 
mus (its  back)  between. 


QUERIES. 


98 — What  is  the  cause  of  the  rotary  motion  ncquired  l)y 
a  watch  glass  when  placed  on  un  inclined  looking  glass,  in 
its  progress  to  the  bottom  ? 

99 — To  what  extent  has  corburetted  hydrogen  been  com- 
pressed, has  it  ever  yetbcci)  reduced  to  a  solid  or  li(]Uid,  and 
if  so,  does  it  resume' tlie  aeriform  state,  on  the  pressure  being 
removed  ? 

lOl) — Is  there  any  point  in  the  mandril  of  a  lathe  which 
remains  stationary,  while  the  mandril  revolves  ? 

101— What  is  the  principle  of  the  quicksilver  boats? 

102 — What  is  the  ditlVrence  bciween  sheet  and  forked 
lightning,  and  the  cause  of  that  ditVerence? 

103— Is  there  any  rule  for  geometrically  trisecting  any 
rectilineal  angle  ? 

104 — What  sort  of  gum  or  glue  do  modellers  in  card  board 
use  ? 

105 — How  is  hair  sorted  into  lengths,  and  cleansed  ? 

IOC — What  is  the  reason  that  a  drop  of  glass  being  broken 
at  the  smaller  end,  tties  into  dust  ? 

107 — Why  may  there  not  be  invented  a  perpetual  motion, 
and  what  Is  the  nearest  apjiroach  to  it  yet  known? 

108 — Why  is  snow  whit<?  ? 

CORRESPONDENTS. 

BOTANICUS.— His  suggestion  we  will  consider,  and  if  prac- 
ticable adojit.  He  shall  have  a  paper  on  growing  plants  in 
water  shortly.  The  Turkish  glue  will  unite  glass  well, 
but  steel  we  have  never  tried. 

T.A.P.G.— His  paper  on  Chemical  Nomenclature,  rectuires 
much  revision,  for  example,  there  are  some  acids  which 
have  no  oxygen  in  their  composition.  AVill  he  obhge  us 
by  rciding  the  paper  on  Chemical  Salts  in  No.  13. 

A  SUB. — The  material  is  fiake  white,  mixed  with  water 
and  size  ;  it  is  put  on  the  stone  with  a  small  dabber,  after 
inking  and  before  the  imjiression  is  taken. 

A  YOUTH— We  thank  him  for  his  experiment,  hut  it  is  too 
old  and  well  known  for  insertion. 

CHEjMICUS  B.— According  to  which  of  the  given  receipts 
was  his  photogenic  i)aper  made :  as  that  very  much  atTects 
the  setting. 

H.S.K. — We  shall  be  obliged  for  his  receipt 

J.  H.VRDING— We  again  affirm  that  alchohol  does  not  exist 
in  the  living  parts  of  any  vegetable.  The  i)roof  to  the  con- 
trary lies  with  the  gentleman  who  doubts  it ;  we  shall  be 
happy  to  insert  any  paper  from  him  on  the  subject.  It  is 
admitted,  however,  that  grajies,  and  perhaps  some  other 
fruits,  when  over  ripe,  and  therefore  when  dead,  may  enter 
mto  the  vinous  fermentation,  and  alchohol  he  found  in 
them,  though  they  may  still  be  attached  to  a  living  plant. 
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THE  LATHE. 


TURNING. 

There  is  perhaps  no  contrivance  with  which  hu- 
man ingenuity  has  aided  the  dexterity  of  the  me- 
chanic more  entitled  to  our  admiration  than  the 
lathe :  especially  when  we  take  into  the  account  all 
the  improvements  it  has  undergone,  from  its  sim- 
plest and  most  ancient  form  in  the  potter's  wheel, 
to  that  adaptation  of  varied  and  complex  mechanism, 
by  which  not  merely  circular  turning  of  the  most 
beautiful  and  accurate  description,  but  exquisite 
figure-work,  and  complicated  geometrical  designs, 
depending  upon  the  eccentric  and  cycloidal  move- 
ments, are  daily  produced. 

The  operation  of  turning  differs  very  essentially 
from  most  others,  in  the  circumstance,  that  the 
matter  operated  upon  is  j)ut  in  motion  by  the 
machine,  and  is  wrought  by  means  of  edge  tools, 
presented  to  it,  and  held  fast ;  whilst  in  most  others 
the  work  is  fixed,  and  the  tool  put  in  motion.  In 
ordinary  turning,  the  work  is  made  to  revolve  on  a 
stationary  straight  line  as  an  axis,  while  an  edge 
tool,  set  ready  to  the  outside  of  the  substance  in  a 
circumvolution  thereof,  cuts  off  all  the  parts  which 
lie  farthest  from  the  axis,  and  makes  the  outside  of 
that  substance  concent|ic  with  the  axis.  In  this 
case,  any  section  of  the  work  made  at  right  angles 
to  the  work  will  be  of  a  circular  figure  ;  but  there 
are  methods  of  turning  ellipses  and  various  other 
curves,  distinguished  by  the  name  of  engine-turning. 


Lathes  are  made  in  a  great  variety  of  forms,  and 
put  in  motion  by  different  means  ;  they  are  called 
centre-lathes  where  the  work  is  supported  at  bot'i 
ends  ;  mandril,  spindle,  or  chuck  lathes,  when  the 
work  is  fixed  at  the  projecting  extremity  of  a  spin- 
dle. From  different  methods  of  putting  them  in 
motion,  they  are  called  joo/e-lathes,  and  hand-wheel 
lathes,  or  /oo^-lathes  ;  for  great  works  they  are 
turned  by  horses,  and  water-wheels,  but  more  ge- 
nerally by  steam-engines.  The  lathes  use  by  wood 
turners  are  usually  made  of  wood,  in  a  simple  form, 
and  are  called  iecZ-lathes  ;  the  same  kind  will  serve 
for  turning  iron  and  brass :  but  the  best  work  in 
metal  is  always  done  in  iron  latlics,  which  are  usually 
made  with  a  triangular  bar,  and  are  called  6o/--lathes. 
Small  ones,  for  the  use  of  watch-makers,  are  de- 
nominated tuni-henches ;  but  there  is  no  essential 
distinction  between  these  and  the  centre  lathes, 
except  in  regard  to  size,  and  tliat  they  are  made  in 
metal  instead  of  wood,  and  the  workmanship  being 
more  accurate  and  better  finished. 

The  Centre  Lathe  is  of  all  tliese  machines  the 
most  simple.  It  consists  of  two  upright  blocks, 
or  as  they  are  called  piipjnls,  one  of  them  moveahle 
backwards  and  forwards,  and  both  of  them  bearing 
a  screw,  which  passes  through  them  horizontally, 
and  in  a  line  with  each  other  ;  these  screws  are 
pointed  ;  and  between  the  jioinls  the  work  to  be 
turned  is  fixed,  while  a  circular  motion  i.-*  given  to 
it  by  a  string  passed  once  or  twice  round  the  work, 
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and  fastened  below  to  a  treadle,  the  upper  end  of 
it  going  over  a  pulley,  and  having  a  weight  attached, 
or  else  fastened  to  an  elastic  pole,  which  draws  the 
string  back  again  when  it  has  been  forced  down- 
wards by  the  treadle.  This  lathe  is  now  but  little 
used,  as  it  is  not  applicable  to  the  general  purposes 
of  the  turner,  it  being  impossible  to  turn  any  deli- 
cate work,  or  that  which  is  required  to  be  hollow, 
even  to  turn  a  disk  by  means  of  the  centre  lathe 
is  difficult,  if  not  impossible. 

The  Foot  Lathe,  with  Mandril  and  Collar. — A 
lathe  of  this  kind  serves  equally  well  for  centre  work 
and  the  more  delicate  and  beautiful  specimens  of 
the  art,  whether  of  ivory,  metal,  or  wood,  and  is 
that  almost  universally  employed  by  the  amateur, 
as  well  as  the  professed  artizan.  The  introductory 
engraving,  and  following  description  which  refers 
to  it,  will  show  the  simplest  construction,  and  being 
made  almost  wholly  of  wood,  the  amateur  will  have 
but  little  difficulty  in  making  a  great  part  of  it  him- 
self, should  it  be  desirable; 

The  bed  of  the  lathe,  consists  of  two  beams  or 
cheeks,  fixed  parallel  to  each  other,  and  leaving  a 
space  of  about  1^  inch  between  them.  The  cheeks 
may  be  3  feet  long,  5  inches  deep,  and  2  inches 
thick,  and  made  of  yellow  deal,  or  still  better  of 
oak.  The  bed  of  the  lathe  is  supported  by  legs 
at  the  end,  properly  framed  together,  so  as  to  bear 
the  wheel,  &c.  afterwards  to  be  mentioned. 

A  is  the  mandril,  the  most  important  part  of  the 
lathe, — it  is  usually  fixed  in  a  strong  iron  frame  or 
bed,  totally  distinct  from  the  wooden  bed  of  the 
lathe  itself,  as  is  shown  in  the  engraving.  It  con- 
sists of  a  spindle  fixed  in  this  iron  frame,  in  a  ho- 
rizontal direction,  made  of  iron,  but  bearing  a  steel 
point  at  one  end,  where  it  is  supported  by  the  screw 
K,  and  furnished  at  the  other  end,  or  nose  of  the 
mandril,  as  it  is  called,  with  a  screw  L,  to  which 
screw  the  work  is  afterwards  to  be  attached  by 
means  of  chucks,  &c.  Where  it  passes  the  inner 
leg  of  the  iron  support,  it  works  into  a  correctly 
turned  steel  collar,  thus  the  spindle  is  capable  of 
motion  readily  ax'ound  its  centre,  but  in  no  other 
direction.  To  give  it  this  motion  the  spindle  is 
furnished  with  a  wheel  of  three  or  more  differently- 
sized  grooves,  over  one  of  which  a  rope  or  catgut 
passes.  This,  which  is  called  the  lathe  band,  extends 
over  a  fly  wheel  'placed  beneath  the  bed,  seen  as 
connected  with  the  axis  and  cranks  F.  The  fly- 
wheel, which  must  be  of  considerable  weight,  is  so 
much  larger  than  the  mandril  wheel  above,  as  to 
cause  the  latter  to  revolve  many  times  during  one 
of  its  own  revolutions.  The  cranks  are  connected 
by  bent  iron  links  to  the  treadle  G.  The  motion  is 
therefore  communicated  from  the  workman's  foot 
to  the  treadle  G  ;  it  passes  through  means  of  the 
cranks  to  the  axis  and  wheel  F,  and  then  onwards 
to  tlie  mandril,  and  supposing  a  piece  of  wood  be 
fastened  to  the  screw  L,  it  will  of  course  turn  round 
^^•ith  equal  velocity  to  the  mandril  with  which  it  is 
in  unison. 

There  are  two  other  important  parts  of  the  foot 
lathe,  the  back  puppet  and  the  rest.  The  hack 
puppet  is  shown  at  C.  It  consists  of  an  iron  or 
wooden  support,  capable  of  moving  backwards  and 
forwards  in  the  groove  between  the  two  cheeks  of 
the  bed,  and  of  being  screwed  down  at  any  parti- 
cular part  by  tlie  hand-screw  J.  In  the  U])per  part 
is  a  spindle  of  iron  M,  moved  backwards  and  for- 
wards by  the  screw  N  :  its  object  is  to  support  the 
distant  ends  of  any  long  body  which  is  to  be  turned. 


The  spindle  then  which  forms  the  axis,  must  be  at 
the  same  height  above  the  bed  as  the  nose  of  the 
mandril  and  ought  to  run  in  a  correct  line  with  it, 
and  be  so  accurately  fitted  into  its  socket  as  not  to 
shake  in  the  smallest  degree  in  the  after  operation. 


the  rest  consists  of 
socket  of  the  lower 
a  cross  piece  made 


Figure  2,  and  B,  Fig.  1,  is  the  rest,  and  is  in- 
tended to  support  the  tools  when  in  use.  It  is 
formed  of  two  parts,  both  of  iron.  The  lower  part 
has  a  hollow  socket  in  front,  and  a  di\'ided  or  forked 
foot,  which  enables  it  to  be  drawn  backwards  and 
forwards,  that  it  may  be  set  to  any  distance  from 
the  central  axis,  to  accommodate  it  to  the  dianieter 
of  the  work  and  the  convenience  of  the  workman. 
It  is  connected  with  the  bed  of  the  lathe  by  the 
screw  H.  The  upper  part  of 
a  round  iron  bolt,  fitting  the 
portion.     On  the  top  of  this 

smooth  at  top,  upon  which  the  tool  is  rested.  It 
will  be  seen  that  by  these  simple  movements  the 
upper  part  may  be  fixed  at  any  height,  and  in  any 
position,  by  means  of  the  smaller  screw  in  the 
socket,  while  it  moves  to  the  requisite  distance  and 
situation  by  the  screw  below. 

Practical  observations  on  chucks,  tools,  and  mode 
of  operating,  will  form  the  subject  of  future  remarks, 
which  we  are  induced  the  more  readily  to  give, 
because  there  is  no  work  on  turning  in  the  language, 
except  Ibbetson's,  which  is  upon  one  branch  only. 


LUMINOUS  ANIMALS  AND  INSECTS. 

The  remarkable  property  of  emitting  light  during 
life,  is  only  met  with  amongst  animals  of  the  four 
last  classes  of  modern  naturalists,  viz.  moUusca, 
insects,  worms,  and  zoophytes. 

The  mollusca  and  worms  contain  eacli  but  a 
single  luminous  species;  the  ^j/io^as  dactylus  in  the 
one,  and  the  nereis  noctiluca  in  the  other. 

Some  species  yield  liglit  in  the  eight  following 
genera  of  insects;  elata,  lampyris,fulyora,  pansus, 
scolopendra,  cancer,  lynceus,  and  linmlus.  The 
luminous  species  of  the  genera  lampyris  and  ful- 
gora,  are  more  numerous  than  is  generally  sup- 
posed, if  we  may  judge  from  the  appearance  of 
luminous  organs  to  be  seen  in  dried  specimens. 
Amongst  zoophytes  we  find  that  tlie  genera  medu- 
sa, hereo,  and  pennatula,  contain  species  which 
afford  light. 

'i'lie  only  animals  which  appear  to  possess  or- 
ganization for  the  production  of  light,  are  the  lu- 
minous species  of  lampyris,  clater,  fulgora,  and 
pausus. 

The  liglit  of  the  lampyridcs,  (glow-worms,)  is 
known  to  proceed  from  some  of  the  last  rings  of 
the  abdomen,  which,  when  not  illuminated,  are  of 
a  pale  yellow  color.  Upon  tlic  internal  surface  of 
these  rings  there  is  spread  a  layer  of  a  peculiar 
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soft  yellow  substance,  v.liich  has  been  compared 
to  paste,  but  by  examination  with  a  lens,  it  is 
found  to  be  organized  like  the  common  interstitial 
substance  of  the  insect's  body,  except  that  it  is  of 
a  closer  texture,  and  a  paler  yellow  color.  The 
segments  of  the  abdomen,  behind  which  this  parti- 
cular substance  is  placed,  are  thin  and  transparent, 
in  order  to  expose  the  internal  illumination.  The 
number  of  luminous  rings  varies  in  ditlerent  species 
of  lampyris,  and  as  it  would  seem  at  dilferent 
periods  in  the  same  individual. 

Besides  the  luminous  substances  above  de- 
scribed, there  may  be  discovered  in  the  common 
glow-worm,  on  the  inner  side  of  the  last  abdominal 
ring,  two  bodies,  which  to  the  naked  eye  appear 
more  minute  tlian  the  head  of  the  smallest  pin. 
They  are  lodged  in  two  slight  depressions,  formed 
in  the  shell  of  the  ring,  which  is  at  these  points 
particularly  transparent.  On  examining  these 
bodies  under  the  microscope,  it  Avas  observed 
that  they  were  sacs,  containing  a  soft  yellow 
substance,  of  a  more  close  and  homogeneous  tex- 
ture than  that  which  lines  the  inner  surface  of  the 
rings.  The  membrane  forming  the  sacs  appeared 
to  be  of  two  layers,  each  of  which  is  composed 
of  a  transparent  :>ilvery  fibre,  in  the  same  manner 
as  the  internal  membrane  of  the  respiratory  tubes 
of  insects,  except  that  in  this  case,  the  fibre  passes 
in  a  spiral  instead  of  a  circular  direction.  This 
membrane,  though  so  delicately  constructed,  is  so 
elastic  as  to  preserve  its  form  after  the  sac  is  rup- 
tured, and  the  contents  discharged.  The  light 
that  proceeds  from  the  sacs  is  less  under  the 
control  of  the  insect  than  that  of  the  luminous 
substance  spread  on  the  rings ;  it  is  rarely  if  ever 
entirely  extinguished  in  the  season  that  the  glow- 
worm gives  light,  even  during  the  day  ;  and  when 
all  the  other  rings  are  dark,  these  sacs  often  shine 
brightly.  The  small  sacs  of  luminous  substances 
are  not  found  in  any  species  of  lampyris,  except 
the  glow-worm  of  this  country.  Thunberg  men- 
tions that  the  lampyris  japonica  has  two  vesicles 
on  the  tail,  which  afford  light. 

The  organs  for  the  production  of  light  in  the 
genus  elater  are  situated  in  the  corcelet ;  these 
likewise  consist  of  a  peculiar  yellow  substance, 
placed  behind  transparent  parts  of  the  shell, 
which  suffer  the  natural  color  of  this  substance  to 
be  seen  through  them  in  the  day,  and  when  illu- 
minated give  passage  to  the  light.  The  most 
luminous  species  of  this  genus  arc  elater  noclilucus, 
elater  Ignitus,  and  elater  pkos2)horea. 

On  -dissecting  the  organs  of  light  in  the  elater 
noctilucus  it  was  Ibund  that  there  is  a  soft  yellow 
substance,  of  an  oval  figure,  lodged  in  the  concavity 
of  the  yellow  spots  of  the  corcelet,  which  parts 
are  particularly  thin  and  transparent  in  this  spe- 
cies. This  suljstance  is  so  remarkably  close  in  its 
structure,  that  at  first  view  it  appears  like  an  in- 
organic mass,  but  with  a  lens  it  is  readily  per- 
ceived to  be  composed  of  a  great  number  of  very 
minute  lobes,  or  lobules,  closely  pressed  together. 
Around  these  oval  masses  the  interstitial  substance 
of  the  corcelet  is  arranged  in  a  radiant  manner, 
and  the  portion  of  the  shell  that  immediately 
covers  the  irradiated  substance,  is  in  a  certain 
degree  transparent,  but  less  so  than  that  which 
lies  over  the  oval  masses;  it  is  therefore  probable 
that  the  interstitial  substance  in  this  situation 
may  be  endowed  with  the  property  of  shining. 
A  fasciculus  of  the  muscles  of  the  corcelet  arises 
in  the  interior  of  the  oval  masses  of  the  luminous 
•substance,  but  not  apparently   with  any  design, 


as  it  contributes  with  the  adjacent  fasciculi   to 
move  the  anterior  feet. 

The  light  in  the  genus  fiilgora,  (lanthoin  fly,) 
the  candelaria  and  lanlornaria,  has  been  observed 
to  issue  from  the  remarkable  proboscis  on  the  fore 
part  of  the  liead.  This  part  has  always  been 
described  by  authors  as  hollow  or  empty  ;  and 
what  is  more  cxtraordinory,  that  the  cavity  com- 
municates freely  with  the  external  ajr,  by  moans 
of  a  chink  or  narrow  aperture,  placed  on  each  side 
of  the  proboscis.  This  projection  is  covered  in- 
ternally by  a  membrane,  between  which  and  the 
horny  part  or  shell,  there  appears  to  be  interposed 
a  pale  reddisli  colored  soft  substance,  that  is  ar- 
ranged in  the  candelaria  in  broad  linos  or  .stripes; 
but  it  is  so  thill,  that  its  structure  could  not  be 
distinctly  examined,  or  absolutely  determined, 
whether  it  should  be  considered  as  a  substance 
intended  to  furnish  the  light  of  these  insects,  or 
the  pigment  upon  which  the  color  of  the  proboscis 
depends. 

The  globes  of  the  antenna;  constitute  the  organs 
of  light  in  the  pausus  spherucerus.  Dr.  Afzelius, 
who  discovered  the  luminoua  property  in  this 
species,  compares  them  to  lanterns  spreading 
phosphoric  light.  The  rarity  of  the  insect  pre- 
vented the  examination  of  its  structure,  but  from 
the  form  and  situation  of  its  organs  of  light,  it  is 
most  probable  they  are  constructed  like  those  of 
the  fulgora}. 

It  has  been  conjectured  by  Carradori  and  others, 
that  the  lampyrides  were  enabled  to  moderate  or 
extinguish  their  light  by  retracing  the  luminous 
substance  under  a  membrane ;  but  neither  in  them, 
nor  any  of  the  other  lumiuous  insects,  has  an 
apparatus  of  this  sort  been  discovered.  The  sub- 
stance furnishing  the  light  is  uniformly  applied  to 
corresponding  transparent  parts  of  the  shell  of 
the  insect,  from  whence  it  is  not  moved  ;  indeed  a 
membrane,  if  it  did  exist,  would  have  but  little 
effect  in  obscuring  the  light,  and  never  could  serve 
to  extinguish  it.  The  regulation  of  the  kiud  and 
degree  of  the  lumiuous  appearance,  docs  not 
depend  upon  any  visible  mechanism  ;  but,  like  the 
production  of  light  itself,  is  accomplished  by  some 
inscrutable  change  in  the  luminous  matter,  which 
in  some  animals  is  a  simple  operation  of  organic 
life,  and  in  others  is  subject  to  the  wilL 

With  the  exception  of  the  animals  above  men- 
tioned the  exhibition  of  light  depends  upon  the 
presence  of  a  fluid  matter. 

In  the  x)holas  dactylus  tlic  luminous  liuid  is  par- 
ticularly evident,  and  in  vast  quantity  ;  it  is  re- 
corded by  I'liny  that  this  fluid  is  like  liijuid  phos- 
phorus, and  renders  every  object  luminous  with 
which  it  comes  into  contact,  licttumur  also  found 
that  it  was  diffusible  in  water,  or  any  fluid  in 
which  the  animal  might  be  immersed. 

The  shining  of  the  scolopendra  elect rica  is  ac- 
companied by  the  appearance  of  an  effusion  of  a 
luminous  fluid  upon  the  siuface  of  the  animal, 
more  particularly  about  tlie  head,  which  may  be 
received  upon  the  hand,  or  other  bodies  brought 
into  contact  with  the  insect  at  the  nKunent,  unrl 
these  exhibit  a  phosphoric  light  for  a  few  seconds 
afterwards.  This  fluid,  however,  has  never  been 
discovered  in  the  form  of  moisture,  even  uiion  the 
cleanest  glass,  although  examined  immediately 
with  the  most  scrupulous  attention  by  a  lens  ;  it 
must  therefore  be  extremely  attcmiated.  'I'Jic 
same  appearance  has  been  observed  during  the 
illumination  of  the  nereis  iiocliluca  by  l-'ougcroux 
and  Bondaroy. 
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The  animal  discovCTcd  by  lliville  shed  a  blue 
liquor,  which  illuminated  the  -water  for  a  distance 
of  two  or  three  lines. 

Spallanzani  relates,  that  the  medusa  which  he 
examined,  communicated  the  property  of  shining 
to  water,  milk,  and  other  fluids,  on  being  rubbed 
or  squeezed  in  them. 

The  luminous  fluid  is,  in  some  instances,  con- 
fined to  particular  parts  of  the  body,  and  in  others 
is  diffused  throughout  the  whole  substance  of  the 
animal. 

In  the  scolopendra  electrica,  it  appears  to  reside 
immediately  under  the  integument.  In  the  lyn- 
ceus  discovered  by  Kiville,  it  is  contained  in  the 
ovary,  li^very  part  of  the  body  of  the  medusae  is 
furnished  with  this  fluid,  as  there  is  no  part  but 
Aviiat  has  been  seen  illuminated  under  difl'erent 
circumstances  ;  though  Spallanzani  affirms  that  it 
is  only  found  in  the  large  tentacula,  the  edges  of 
theumbella,  and  the  purse  or  central  mass;  which 
he  proved,  he  says,  by  detaching  these  parts  suc- 
cessively, when  they  shone  vividly,  while  the  rest 
of  the  body  neither  gave  light,  or  communicated 
any  luminous  appearance  to  water. 

Spallanzani  discovered  a  mucous  luminous 
fluid  in  the  plumule  of  the  pennatula  phosphorea. 

The  phenomenon  of  animal  light  has  been  at- 
tempted to  be  explained  in  different  ways.  By 
many  persons  it  was  formerly  ascribed  to  a  putre- 
factive process  ;  but  since  the  modern  theories  of 
combustion  became  known,  it  has  been  generally 
believed  to  depend  upon  an  actual  inflammation 
of  the  luminous  substance,  similar  to  the  slow 
combustion  of  phosphorus.  Others  have  accounted 
for  the  luminous  efl'ect,  by  supposing  the  matter  of 
light  to  be  accumulated,  and  rendered  latent  under 
particular  circumstances,  and  afterwards  evolved 
in  a  sensible  form. 

The  opinion  of  the  light  of  living  animals  being 
the  consequence  of  putrefaction  is  evidently  ab- 
surd, and  contradictory  to  all  observations  on  the 
subject.  It  has  been  proved  by  the  experiments 
of  Dr.  Hulme,  and  others,  that  even  the  luminous 
appearance  of  dead  animals,  arc  exhibited  only 
during  the  fii-st  stages  of  the  dissolution  of  the 
body,  and  that  no  light  is  emitted  after  putrefaction 
lias  really  commenced. 

Spallanzani,  who  was  the  most  strenuous  advo- 
cate for  the  phosphorescent  nature  of  animal  light, 
stated  that  the  glow-worms  shone  more  brilliantly 
when  put  into  oxygen  gas  ;  that  their  light  gradu- 
ally disappeared  in  hydrogen  or  in  azotic  gas,  and 
w^as  instantly  extinguished  in  fixed  air;  that 
it  was  also  lost  by  cold  and  revived  by  the  appli- 
cation of  a  warm  temperature.  He  conjectured 
that  the  luminous  matter  of  these  insects  was 
composed  of  hydrogen  and  carbonated  hydrogen 
gas. 

Forster  relates,  in  the  L,ichtenberg  Magazine 
for  1783,  that  on  putting  a  lampyris  splendidula 
into  oxygen  gas,  it  gave  as  much  light  as  four  of 
the  same  species  in  common  air. 

Carradori  has  made  some  experiments  upon  the 
lucciole,  (lampyris  italica,)  which  led  him  to 
deny  its  phosphorescence.  He  found  that  the  lu- 
minous part  of  the  belly  of -the  insect  shone  in 
vacuum,  in  oil,  in  water,  and  different  liquids, 
and  under  different  circumstances,  where  it  was 
excluded  from  all  communication  with  oxygen 
gas.  He  accounts  for  the  result  of  Forster's  ex- 
pei'iment,  by  supposing  that  the  worm  shone  more 
Tividly,  because  it  was  more  animated  in  oxygen 
gas  thaii  in  common  air. 


Carradori  adopts  on  this  subject  the  doctrine  of 
Brughatelli,  and  ascribes  the  luminous  appearance 
of  animals  to  the  condensation  and  extrication  of 
light  in  particular  organs,  which  had  previously 
existed  in  combination  with  the  substance  of  their 
bodies.  He  supposes  the  light  to  be  originally 
derived  from  the  food,  or  in  the  atmospheric  air 
taken  into  the  body  ;  in  short,  that  certain  animals 
have  the  peculiar  property  of  gradually  imbibing 
ligli4,  from  foreign  bodies,  and  of  afterwards  se- 
creting it  in  a  sensible  form. 

Various  experiments  on  the  luminous  medusa; 
were  made  at  Heme  Bay,  with  the  assistance  of 
George  May,  Esq.,  of  Stroud  House,  and  in  the 
presence  of  a  large  company,  capable  of  accurately 
distinguishing  their  results.  From  which  it  ap- 
pears, that  so  far  from  the  luminous  substance 
being  of  a  phosphorescent  nature,  it  sometimes 
shows  the  strongest  and  most  constant  light  when 
excluded  from  oxygen  gas,  that  it  in  no  circum- 
stances undergoes  any  process  like  combustion, 
but  is  actually  incapable  of  being  inflamed;  that 
the  increase  of  heat,  during  the  shining  of  the 
glow  worm,  is  an  accompaniment,  and  not  an 
effect  of  the  phenomenon,  and  depends  upon  the 
excited  state  of  the  insect ;  and,  lastly,  that  heat 
and  electricity  increase  the  exliibition  of  light, 
merely  by  operating  like  other  stimuli  upon  the 
vital  properties  of  the  animal. 

Spallanzani's  experiments  of  diffusing  the  lu- 
minous liquor  of  the  medusa  in  water,  milk,  or 
other  fluids,  are  in  direct  contradiction  of  his  own 
theory,  as  is  also  the  extinction  of  the  light  of 
these  mixtures  by  the  application  of  a  high  degree 
of  heat. 

If  the  light  emitted  from  animals  were  derived 
from  their  food,  or  the  air  they  respire,  as  supposed 
by  Carradori,  the  phenomenon  should  be  in- 
creased or  diminished,  according  to  the  quantity 
of  food  or  air  that  the  creatures  consume ;  but  we 
do  not  find  this  to  be  the  case,  for  in  those  situa- 
tions where  they  are  sometimes  found  to  be  most 
luminous,  they  are  deprived  in  a  great  measure  of 
these  assumed  sources  of  their  light. 

In  fact,  the  luminous  exhibitions  of  living  ani^ 
mals  are  not  only  independent  of  all  foreign  light, 
but  are  frequently  destroyed  by  the  latter.  The 
shining  of  the  medusa;  ceases  upon  the  rising  of 
the  moon,  or  at  the  approach  of  day :  and  when 
out  of  the  sea  they  never  can  be  excited  to  throw 
out  light  until  they  had  been  kept  some  time  in 
the  dark  ;  all  the  luminous  insects  likewise  secrete 
themselves  as  much  as  possible  during  the  day 
time,  and  go  abroad,  only  at  night.  The  scopo- 
lendra  electrica  indeed  will  not  shine  unless  it  has 
been  previously  exposed  to  solar  light ;  but  it  has 
been  observed  to  shine  as  brilliantly  and  as  fre- 
quently, after  being  kept  a  short  time  in  a  light 
situation,  as  when  left  uncovered  the  whole  day  ; 
the  circumstance  of  the  scolopendra  requiring 
exposure,  previous  to  its  giving  out  light,  is  very- 
unaccountable,  as  the  insect,  when  left  to  itself, 
always  seeks  as  n-iuch  as  possible  concealment 
during  the  day — indeed  it  is  the  opinion  of  some 
naturalists  that  it  is  killed  by  the  light  of  the  sun. 

The  following  is  an  enumeration  of  the  several 
conclusions  that  are  the  result  of  observations 
made  upon  the  phenomena  of  animal  light. 

The  property  of  emitting  light  is  confined  to 
animals  of  the  simplest  organization,  the  greater 
number  of  which  are  inhabitants  of  the  sea.  The 
luminous  property  is  not  constant,  but,  in  general, 
exists  only  al  certain  periods,  and  in  particular 
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states  of  the  animal's  body.  The  poAver  of  sliow- 
ing  light  resides  in  a  peculiar  substance,  or  fluid, 
which  is  sometimes  situated  in  a  particular  organ, 
and  at  others  diffused  throughout  the  animal's 
body.  The  light  is  differently  regulated  when  the 
luminous  matter  exists  in  the  living  body,  and 
when  it  is  abstracted  from  it.  In  the  first  case  it 
is  intermitting,  or  alternated,  with  periods  of  dark- 
ness ;  is  commonly  produced,  or  increased,  by  a 
muscular  eifort,  and  is  sometimes  absolutely  do- 
pendcut  upon  the  will  of  the  animal.  In  the 
second  case  the  luminous  appearance  is  usually 
permanent  until  it  becomes  extinct,  after  which  it 
may  be  restored  by  friction,  concussion,  and  the 
application  of  warmth,  which  last  cause  operates 
on  the  luminous  matter  (while  in  the  living  body) 
only  indirectly  by  exciting  the  animal.  The  lu- 
minous matter  in  all  situations,  so  far  from  pos- 
sessing phosplioric  properties  is  incombustible, 
and  loses  the  quality  of  emitting  light  by  boing 
dried  or  much  heated.  The  exhibition  of  light, 
liowever  long  it  may  be  continued,  causes  no 
diminution  of  the  bulk  of  the  luminous  matter. 
It  does  not  require  the  presence  of  pure  air,  and 
is  not  extinguished  by  other  gases. 

The  luminous  appearance  of  living  animals  is 
not  exhausted  by  long  continuance,  or  frequent 
repetitions,  nor  accumulated  by  exposure  to  natu- 
ral light ;  it  is  therefore  not  dependent  upon  any 
foreign  source,  but  inheres  as  a  property  in  a 
peculiarly  organized  animal  substance  or  fluid, 
and  is  regulated  by  the  same  laws  which  govern 
all  the  other  functions  of  living  beings. 

The  luminous  property  does  not  appear  to  have 
any  connection  with  the  economy  of  the  animals 
that  possess  it,  except  in  the  flying  insects,  which 
by  that  means  discover  each  other  at  night  for  the 
purpose  of  sexual  congress. — Abridged  from  the 
Nautical  Mac/a;:: in e. 


GROWING  PLANTS  IN  WATER. 

The  growing  of  hyacinths  and  other  bulbs,  iu  water- 
glasses,  that  they  may  decorate  our  apartments 
during  that  season  when  external  nature  is  dead 
and  dreary,  has  of  late  years  been  of  common 
practice.  Lately  the  phenomena  involved  in  the 
progress  of  vegetable  germination  and  growth,  has 
more  than  ever  been  subjected  to  observation,  by 
the  successful  attempt  of  some  persons  to  grow 
young  oaks  in  water,  and  to  propagate  cuttings  of 
ordinary  plants  in  the  same  medium. 

The  following  practical  observations  and  remarks 
on  the  vegetative  principles,  called  into  action 
during  the  first  growth  of  roots,  may  be  usefid, 
not  merely  to  the  amateur  gardener,  but  interesting 
to  the  botanist  and  general  observer. 

One  of  the  conditions  of  germination  is  the 
exclusion  of  light,  as  was  long  ago  satisfactorily 
proved  by  Ingenhoutz  and  Senebier.  The  truth  of 
this,  taken  in  its  fullest  extent  of  meaning,  has  been 
doubted,  though  its  general  application  is  beyond 
cavil  or  dispute.  Thus  even  the  floating  water 
plants,  as,  for  example,  the  duck-weed,  although 
when  grown  it  is  seen  upon  the  surface  of  our 
ponds,  and  exposed  to  the  direct  light  of  a  meri- 
dian sun,  yet,  when  young,  and  while  roots  are 
protruding  themselves,  it  lies  carefully  upon  the 
mud  at  the  bottom.  This  is  not  merely  supported 
by  arguments  drawn  from  a  particular  class  of  ve- 
getables, but  may  be  proved  by  direct  experiment. 


Place  a  hyacintli  root  in  a  white  transparent  glass, 
and  ani'ther  in  a  blue  glass,  both  being  exjioscd  to 
the  light ;  let  them  be  examined  from  tinu;  to  time, 
when  it  will  be  found  that  that  in  the  blue  glass 
will  have  the  roots  not  merely  more  vigorous,  bnt 
long  before  the  other.  If  a  third  root  had  been 
placed,  at  the  same  time,  in  another  white  glass, 
and  that  suffered  to  remain  in  some  dark  place,  the 
roots  would  be  found  still  more  grown,  making 
allowance  of  coursi;,  if  necessary,  for  freedom  of 
air,  and  any  variation  of  temperature.  Tliroughout 
all  vegetable  nature  the  principle  is  apparent,  and 
why  ?  Merely  because  light  is  too  great  a  stiuuilus 
to  the  young  and  tender  roots,  tliey  require  but 
moisture  and  warmth — thus  all  seeds  in  germination 
throw  their  roots  downwards,  and  whatever  posiliou 
they  may  be  in,  yet  they  seek  darkness  with  equal 
avidity  as  the  stems,  leaves,  aud  flowers,  after- 
wards to  be  produced,  will,  in  due  time,  offer 
themselves  unshrinking  to  the  summer's  sun. 
After  a  time  light  does  not  appear  to  have  so  inju- 
rious a  tendency  upon  the  plant — thus  hyacinths 
begin  to  germinate  badly  in  white  glasses,  and  often 
even  rot  off  before  any  roots  are  projected,  but 
when  once  radicles  are  apparently  vigorous,  no 
danger  of  rotting  is  to  be  apprehended,  but  they 
will  flower  ;dmost  equally  well,  whether  exposed  to 
light  or  not,  and  to  the  well-being  of  the  flowers 
and  leaves  light  is  indispensably  necessary. 

Those,  therefore,  who  would  have  healthy  winter 
flowering  bulbs,  (of  which  the  principal  sorts  are 
hyacinths,  narcissus,  crocus,  early  dwarf  tulip,  and 
the  jonquil.)  must  place  the  glasses  which  contain 
them,  for  some  time,  in  darkness,  either  in  a  warm 
cellar,  or  if  in  a  room  by  covering  the  glass  with 
dark  paper.  When  the  roots  are  two  or  three  implies 
long,  the  glass  may  be  brought  iuto  the  parlour,  or, 
if  there,  the  paper  removed  from  them.  Gardeners 
usually  put  the  roots  in  the  ground  for  a  fortnight 
before  placing  them  in  water.  When  in  the  glasses 
the  water  should  only  reach  up  to  the  lower  part  of 
the  bulb — otherwise  it  w-iU  be  apt  to  I'ot  by  excess 
of  moisture. 

This  last  principle  must  be  acted  upon  in  the 
growth  of  seeds  imder  similar  circimistances.  There 
are  but  few  seeds  which  will  germinate  wholly  under 
water.  Those  of  water  plants  usually  fix  themselves 
at  the  bottom  of  ponds.  Sec,  and  thei'e  expand, 
but  that  is  not  the  case  with  plants  in  general. 
Du  Hamel  found  that  peas,  which  he  placed  merely 
upon  a  piece  of  wet  sponge,  so  as  to  immerse  them 
by  nearly  one  half,  germinated  as  if  in  the  soil ; 
but  this  was  the  most  they  could  bear,  for  when 
totally  immersed  in  the  water  they  rotted.  A  com- 
mon experiment  shows  this  forcibly : — Cover  a 
bottle  with  flannel,  rub  over  it  some  mustard  seed, 
and  place  it  in  a  pan  of  w^ater.  All  the  seeds  above 
the  surface,  being  kept  moist  by  the  flannel,  ger- 
minate, while  those  below  the  water  remain  dor- 
mant, or  rot  away ;  and  this  experiment  equally 
proves  the  necessity  of  darkness,  as  the  seeds  upon 
a  bottle  so  prepared,  will,  in  the  dark,  grow  twice 
as  fast  as  if  in  the  sunshine.  Nature  always 
chooses  her  own  appointed  time  for  all  things. 
Seeds  grow  but  in  the  sj)ring — bulbs  send  down- 
wards their  roots  during  the  damps  of  autumn, 
after  having  jiassed  a  period  of  repose — should 
either  be  retarded  beyond  the  natural  period,  thougli 
vitality  may  not  be  destroyed,  yet  it -becomes  lan- 
guid, and  if  kept  long  in  this  unnatural  state  of 
torjiidity,  or  if  jireventcd  from  ('iijoying  it  at  a 
l)ropcr  season,    they  can  scarcely   be  CA;[)cclcd  to 
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jiroduce  vigorous  plants ;  bulbs  kept  dormant 
during  the  autumn,  when  they  ought  to  be  growing, 
or  left  in  the  ground,  and  watered  during  summer, 
and  thus  thrown  prematurely  into  action,  will 
seldom  flower  well  the  following  season.  The  early 
part  of  November  for  bulbs,  and  the  early  part  of 
February  for  seeds  in  general,  will  best  succeed. 

An  acorn,  suspended  by  a  thread  in  a  hyacinth 
glass,  and  half  immersed  in  water  will  then  grow 
vigorously,  and  form  a  pretty  object.  The  seeds 
of  peas  and  beans,  of  most  other  leguminous  plants, 
of  wheat,  oats,  and  others  of  the  grasses ;.  and, 
indeed,  all  quick-growing  seeds  will  answer  well 
for  this  purpose — such  as  are  small  may  be  placed 
upon  a  bit  of  cork,  covered  with  flannel,  and  left 
floating. 

The  seeds  of  rice,  before  the  husks  are  taken  off, 
and  which  is  then  called  paddy,  grows  well  when 
scattered  among  cotton  wadding,  and  this  kept  in  a 
glass  of  water. 

This  is  an  extremely  interesting  method  of  pro- 
pagation, and  will  succeed  with  many  seeds,  roots, 
and  cuttings,  though  the  glass  of  water  is  not 
necessary.  Thus  a  crop  of  corn,  or  potatoes,  may 
be  produced,  by  wrapping  up  the  seed  of  the  first, 
or  a  small  root  of  the  other,  in  a  ball  of  cotton 
wadding,  suspending  it  from  the  ceiling,  and  keep- 
ing it  well  watered  :  an  acorn  will  grow  thus,  and 
mignionette  seed  also  ;  so  will  various  cuttings, 
particularly  of  the  willow — the  pipings  of  pinks — 
the  roots  of  crocuses  and  snowdrops  —  of  the 
bulbous-rooted  iris — of  the  ginger — the  stems  of 
succulents,  &c. ;  and  as  to  the  parasitic  orchideous 
plants,  the  customary  method  of  cultivation  is  to 
place  them  on  pieces  of  wood,  or  in  little  baskets 
of  moss,  kept  watered  at  stated  periods,  according 
to  the  nature  of  the  particular  species  growing. 

Thus  in  the  apparently-simple  process  of  growing 
bulbs  in  glasses,  philosophical  principles  must  be 
considered,  and  he  who  will  succeed  in  managing 
the  vital  objects  of  nature,  however  indifferent  he 
may  think  them  to  minor  circumstances  of  soil  or 
situation,  yet  the  laws  of  organization,  preservation, 
and  increase,  must  not  be  infringed  upon  with 
impunity,  or  disappointment  will  attend  even  his 
greatest  labor  and  assiduity. 

(To  he  continued.) 


TEMPERATURE. 

( Resumed  from  page  136,  and  concluded.) 

The  question  has  been  much  discussed,  whether 
the  winters  in  the  temperate  latitudes  have  become 
milder  or  not.  There  is  abundant  evidence,  it 
seems  to  us,  in  favor  of  the  alleged  change.  Rivers 
which  used  to  be  frozen  over  so  as  to  support 
armies,  and  which  were  expected  to  be  covered 
in  the  winter  season  with  a  natural  bridge  of  ice, 
as  a  common  occurrence,  now  very  rarely  aflbrd 
such  facilities  to  travellers.  The  directions  for 
making  hay  and  stabling  cattle,  left  us  by  the  Ro- 
man writers  on  husbandry,  are  of  little  use  in  mio- 
dern  Italy,  where,  for  the  most  part,  there  is  no 
suspension  of  vegetation,  and  where  the  cattle 
graze  in  the  fields  all  winter.  The  associations  with 
the  fireside,  annually  referred  to  as  familiar  to  every 
one,  can  belittle  understood  now  in  a  country  where 
there  is  ordinarily  no  provision  for  warming   the 


liouses,  and  no  occasion  for  artificial  heat  as  a 
means  of  comfort.  The  ancient  custom  of  suspend- 
ing warlike  operations  during  the  season  of  winter, 
even  in  the  more  southern  parts  of  Europe,  has 
been  little  known  in  campaigns  of  recent  date ; 
not  because  the  soldier  cf  our  times  is  inured  to 
greater  hardships,  but  because  there  is  little  or  no 
suffering  from  this  cause.  In  the  northern  parts  of 
America,  also,  the  lapse  of  two  centuries  has  pro- 
duced a  sensible  melioration.  When  New  England 
was  first  settled,  the  winter  set  in  regidarly  at  a 
particular  time,  continued  about  three  months 
without  interruption,  and  broke  up  regularly,  in 
the  manner  it  now  does  in  some  parts  of  Canada 
and  Russia.  The  quantity  of  snow  is  evidently 
diminished,  the  cold  season  is  more  fluctuating, 
and  the  transition  from  autumn  to  winter,  and  from 
winter  to  spring,  less  sudden  and  complete.  The 
period  of  sleighing  is  so  much  reduced  and  so  pre- 
carious as  to  be  of  little  importance  compared  with 
what  it  was.  The  Hudson  is  now  open  about  a 
month  later  than  it  used  to  be.  We  are  not,  how- 
ever, to  conclude  that  so  great  a  melioration  has 
taken  place  as  niight  at  first  be  inferred  from  this 
fact.  The  change,  whatever  it  be,  seems  to  belong 
to  the  autumn  and  early  part  of  winter.  The 
spring,  we  are  inclined  to  believe,  is  even  more  cold 
and  backward  than  it  used  to  be.  The  supposed 
mitigation  of  winter  has  usually  been  ascribed  to 
the  extirpation  of  forests,  and  the  consequent  ex- 
posure of  the  ground  to  the  more  direct  and  full 
influence  of  the  solar  rays ;  and  there  can  be  little 
doubt  that  a  country  does  actually  become  warmer 
by  being  cleared  and  cultivated.  The  favorable 
change  experienced  in  New  England,  and  the 
Middle  States,  may,  it  is  thought,  be  referred  to 
this  circumstance.  But  the  alteration  that  is  ob- 
served in  the  similar  latitudes  of  Europe  can  hardly 
be  accounted  for  in  this  way.  It  is  doubtful 
whether  Italy  is  more  clear  of  woods,  or  better  cul- 
tivated, now  than  it  was  in  the  Augustan  age.  No 
part  of  the  world,  it  is  believed,  has  been  cultivated 
longer  or  better  than  some  parts  of  China  ;  and  yet 
that  country  is  exposed  to  a  degree  of  cold  much 
greater  than  is  experienced  in  the  corresponding 
latitudes  of  Europe. 

The  science  of  astronomy  makes  us  acquainted 
with  phenomena  that  have  a  bearing  upon  this  sub- 
ject. The  figure  of  the  earth's  orbit  round  the 
sun  is,  sucli  that  we  are  sometimes  nearer  to  this 
great  source  of  heat  by  3,000,000  of  miles,  or  one 
thirtieth  of  the  whole  distance,  than  at  others. 
Now  it  so  happens  that  we  have  been  drawing 
nearer  and  near  to  the  sun,  every  winter,  for 
several  thousand  years.  We  now  actually  reach 
the  point  of  nearest  approach  about  the  first  of 
January,  and  depart  farthest  from  the  sun  about  the 
first  of  July.  Whatever  benefit,  thei'efore,  is  de- 
rived from  a  diminution  of  the  sun's  distance,  goes 
to  diminish  the  severity  of  winter  ;  and  this  cause 
has  been  operating  for  a  long  period,  and  with  a 
power  gradually  but  slowly  increasing.  It  has,  at 
length  arrived  at  its  maximum,  and  is  beginning  to 
decline.  In  a  little  more  than  ten  thousand  years, 
this  state  of  things  will  be  reversed,  and  the  earth 
will  be  at  the  greatest  distance  from  the  sun  in  the 
middle  of  winter,  and  at  the  least  distance  in  the 
middle  of  summer.  We  are  speaking,  it  will  be 
observed  witli  reference  to  the  northern  hemisphere 
of  the  earth.  The  condition  alluded  to,  to  take 
place  after  the  lapse  of  ten  thousand  years,  is  al- 
ready fulfilled  with  regard  to  the  southern  portions 
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of  our  globe,  since  their  winter  happens  at  the  time 
of  our  summer.  How  far  the  excessive  cold  which 
is  known  to  prevail  about  Cape  Horn  and  other 
high  soiithern  latitudes  may  be  imputed  to  this, 
we  are  not  able  to  saj'.  There  is  no  doubt  that 
the  ice  has  accumulated  to  a  much  greater  degree 
and  extended  much  farther  about  the  south  pole 
than  about  the  north.  Commodore  Byron,  who 
was  on  the  coast  of  Patagonia,  December  15, 
answering  to  the  middle  of  June  with  us,  compares 
the  climate  to  that  of  the  middle  of  winter  in  Eng- 
land. Sir  Joseph  Banks  landed  at  Terra  del 
Fuego,  in  lat.  50",  January  17,  about  the  middle  of 
summer  in  that  hemisphere  ;  and  he  relates  that 
two  of  his  attendants  died  in  one  night  from  the 
cold,  and  the  whole  party  was  in  great  danger  of 
perishing.  This  was  in  a  lower  latitude  by  nearly 
2"  than  that  of  London.  Captain  Cook,  in  his 
voyage  towards  the  south  pole,  expressed  his  sur- 
prise that  an  island  of  no  greater  extent  than  seventy 
leagues  in  circumference,  between  the  latitudes  of 
54"  and  55'\  and  situated  like  the  northern  parts 
of  Ireland,  should,  in  the  very  height  of  summer, 
be  covered  many  fathoms  deep  with  frozen  snow. 
The  study  of  the  stars  has  made  us  acquainted 
with  anotlier  fact  connected  with  the  variable  tem- 
perature of  winter.  The  oblique  position  of  the 
earth's  axis  with  respect  to  the  path  round  the  sun, 
or  what  is  technically  called  the  ohliqitity  of  the 
ecliptic,  is  the  well  known  cause  of  the  seasons. 
Now  tlxis  very  obliquity,  which  makes  the  dif- 
ference as  to  temperature  between  summer  and 
winter,  has  been  growing  less  and  less  for  the  last 
2000  years,  and  has  actually  diminished  about  one 
eightieth  part,  and  must  have  been  attended  with  a 
corresponding  reduction  of  the  extremes  of  heat 
and  cold.  It  still  remains  for  us  to  inquire  how  it 
happens  that  the  extremes  of  heat  and  cold  in 
America  are  so  much  more  intense  than  they  are  in 
Europe  under  the  same  parallels.  The  thermo- 
meter, in  New  England,  falls  to  zero  about  as  often 
as  it  falls  to  the  freezing  point  in  the  same  latitude 
on  this  side  of  the  Atlantic.  The  extreme  heat 
of  summer  also  is  greater  by  8"  or  10".  This  re- 
markable difference  in  the  two  countries,  as  to  cli- 
mate, evidently  arises  from  their  being  situated  on 
different  sides  of  the  ocean,  taken  in  connexion 
with  the  prevalence  of  westerly  winds.  With  Ame  - 
rica  a  west  wind  is  a  land  wind,  and  consequently 
a  cold  wind  in  winter  and  a  warm  v.ind  in  summer. 
The  reverse  happens  on  this  side  of  the  Atlantic. 
Here,  the  same  westerly  current  of  air,  coming 
from  the  water,  is  a  mild  wind  in  winter,  and  a  cool, 
refreshing  breeze  in  summer.  The  ocean  is  not 
subject  to  so  great  extremes  of  heat  and  cold  as  the 
same  extent  of  continent.  When  the  sun's  rays 
fall  upon  the  solid  land,  they  jienetrate  to  only  a 
small  depth,  and  the  heat  is  much  more  accumu- 
lated at  the  surface.  So,  also,  during  the  long, 
cold  nights  of  the  New  Continent,  this  thin  stratum 
of  heated  earth  is  rather  rapidly  cooled  down  than 
the  immense  mass  of  the  ocean  through  which  tlie 
heat  is  diffused  to  a  far  greater  depth.  At  a  suffi- 
cient distance  from  land,  the  temperature  of  the  sea, 
in  the  temperate  latitudes,  is  seldom  below  45"  or 
■  above  70o ;  that  is,  the  ocean  is  exposed  to  an  an- 
nual change  of  only  25"  or  30",  while  the  conti- 
nent, in  the  same  latitude,  is  subject  to  a  variation 
of  100"  or  more. 


WAXEN   FLOWERS. 


OxE  of  the  most  fashionable  and  ornamental  arts 
of  modern  times  is  the  making  of  artificial  flowers 
in  wax,  a  process  chiefly  practiced  by  ladies,  and 
one  which  is  particularly  adapted  to  call  into  exer- 
cise their  acknowledged  suj)erior  taste  and  delicacy 
of  touch,  and  that  it  should  have  become  so  favorite 
an  amusement  with  them  cannot  be  wondered  at, 
considering  the  beauty  and  variety  of  the  choice 
gems  of  the  garden,  and  the  fidelity  with  which  they 
may  be  imitated.  The  process  too"  is  easy,  involves 
no  study,  causes  no  dirt,  and  is  attended  by  little 
expense.  The  following  is  a  descrijjtion  of  the 
materials  and  the  manufacture. 

It  is  requisite  to  have  a  piece  of  wire  about  three 
inches  long,  pointed  at  one  end,  and  with  a  round 
knob  of  sealing  wax,  about  a  quarter  of  an  inch 
diameter,  at  the  other,  so  that  it  resembles  a  very 
large  pin  ;  and  three  or  four  small  smootli  rods  of 
wood  of  different  sizes  ;  these  with  a  pen-knife  or 
scizzars,  are  the  only  tools  : — have  also  some  very 
thin  tin  or  brass  to  cut  up  into  patterns,  some  wire  of 
different  sizes  covered  with  silk  for  stems,  and  some 
sheets  of  wax  of  requisite  colors  :  thus  furnished 
set  to  work.  Take  a  natural  flower,  as  for  example 
a  primrose,  which  consists  of  a  green  cup  or  calyx, 
withinside  which  are  five  petals,  or  straw-colored 
flower  leaves,  and  in  the  centre  five  stamens.  I'luck 
the  flower  to  pieces,  and  after  flattening  each  i)art 
either  by  putting  it  between  the  leaves  of  a  book, 
or  under  a  warm  flat  iron  ;  cut  out  of  the  thin  tin, 
patterns  exactly  similar  to  the  calyx  (allowing  here 
a  little  to  fold  over  when  bent  afterwards  to  the 
proper  shape)  and  one  of  the  petals.  Then  laying 
these  upon  the  wax  lengthwise  of  the  sheets,  cut 
out  the  calyx  and  the  five  petals.  Take  a  piece  of 
proper-sized  wire  for  the  stalk,  and  cut  five  narrow 
thread-like  strips  of  dark  yellow  wax  for  the  cen- 
tre, which  fix  on  the  top  of  the  wire  by  the  hard 
pressure  of  the  thumb  and  finger ;  these  being  on 
regular  and  firm,  fasten  on  one  of  the  petals  in  the 
same  manner  by  pressure  ;  then  a  second  ])etal,  a 
third,  fourth,  and  fifth,  putting  them  regularly  round 
and  bending  each  where  it  joins  the  stem  outwards, 
so  that  when  completed,  the  flower  shall  be  flat. 
If  the  wax  should  be  brittle,  hold  it  in  the  palm  of 
the  hand  for  a  minute,  the  warmth  of  tliis  will  ren- 
der it  so  pliant  as  to  yield  readily  to  any  pressure 
given  to  it.  The  petals  being  fixed,  warm  the  calyx 
by  the  hand,  and  form  it  into  a  proper  siiapc  on  the 
end  of  one  of  the  little  round  and  smooth  rods  of 
wood  before-mentioned  :  slip  it  on  by  the  lower 
end  of  the  stalk,  and  when  in  its  proper  position, 
pinch  it  tightly  round  the  end,  which  will  fix  the 
whole  together,  and  the  flower  will  be  complete, 
except  a  few  touches  of  a  darker  yellow,  near  the 
centre  on  the  petals  :  this  may  be  done  either  with 
oil-colors,  or  water-colors  mixed  with  ox-gall. 

All  this  is  easy,  and  there  are  many  flowers  that 
require  no  more  care  than  this,  such  for  example 
as  the  violet ;  the  heartease  ;  the  snowdrop  ;  the 
crocus  ;  the  polyanthus  ;  the  narcissus  ;  the  hya- 
cinth ;  the  tulip  ;  the  laburnum  flower  ;  the  jiink, 
&c.  In  some  of  these,  however,  there  are  several 
florets,  each  must  be  made  separately,  and  the  thin 
wires  of  each  tied  together  by  green  silk. 

The  petals  of  the  ranunculus  and  tulip  are  hollow, 
so  they  are  in  the  rose,  and  visually  in  tlie  crocus  : 
this  shape  is  given  to  them  easily  by  the  finger  thus — 
hold  the  wax  petal  in  the  hand  till  it  is  pliable,  tlien 
roll  tlie  central  part  of  it  with  the  sealing  wax  end 
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of  the  wire  pin,  which  will  of  course  expand  it 
somewhat,  then  press  it  with  the  point  of  the  fin- 
gers into  the  hollow  of  the  hand,  which  will  make 
it  of  the  requisite  concave  form.  Sometimes  the 
petals  should  appear  rough  and  corrugated,  as  in 
the  holj'oak,  the  gum-cistus,  and  the  red  poppy, — 
roll  it  well  so  as  to  be  very  thin  and  warm,  then 
crumple  it  up  somewhat  by  the  hand,  and  open  it 
out  into  its  proper  form  again,  when,  if  done  well, 
it  will  be  ready  for  use.  If  a  part  of  the  flower 
resembles  a  cup,  as  the  centre  of  the  narcissus,  it 
must  be  formed  with  the  pin  as  before,  the  piece  of 
wax  being  of  the  size  of  the  cup  when  cut  open. 
In  making  a  convolvulus  it  would  be  in  vain  to  at- 
tempt forming  it  out  of  a  round  or  flat  piece  of  wax  ; 
the  original  flower  must  be  cut  down  on  one  side, 
then  laid  out  to  flatten,  the  wax  cut  of  the  proper 
size,  and  folded  carefully  over  a  mould  which  has 
been  soaking  in  milk-warm  water  ;  the  mould  pre- 
viously made  by  pouring  plaster  of  Paris  carefully 
into  a  real  flower  of  the  same  species.  Some  per- 
sons make  the  convolvulus  flower  in  five  sections, 
and  putting  these  on  the  mould  so  that  the  edges 
unite,  join  them  together  very  carefully,  and  hide 
the  joint  on  the  inside  of  the  flower  by  placing  over 
them  five  strips  of  wax  differently  colored,  to  imi- 
tate the  rays  seen  upon  the  disk. 

Dahlias,  chrysanthemums,  and  other  flowers,  that 
are  quilled,  that  is,  have  their  petals  bent  in  at 
the  edges,  must  have  each  separate  petal  rolled  by 
one  of  the  sealing  wax  knobs,  as  for  other  things, 
and  while  warm  the  edges  bent  or  rolled  up  with  the 
fingers  into  proper  shape.  A  large  dahlia  requires 
about  seven  sheets  of  wax,  and  requires  petals  of 
five  or  six  sizes  for  diff'erent  parts  of  the  flower, 
and  in  the  centre  of  it  a  lump  of  green  wax,  made 
of  the  refuse  pieces,  of  about  half  an  inch  diameter. 
Roses,  and  other  delicately-tinted  flowers,  are  mostly 
made  of  white  wax  tinted  by  powder  colors,  put  on 
with  a  short-haired,  rather  hard  brush,  such  as  is 
used  for  oriental  tinting. 

Flowers  that  are  party-colored,  or  streaked,  must 
have  the  streaks  painted  upon  them.  Single  flowers 
will  require  stamens  in  their  centres  ;  these  if  very 
small,  or  so  hidden  as  not  to  be  conspicuous,  may 
be  made  of  narrow  strips  of  wax  of  proper  color, 
which  will  be  much  improved  in  appearance  if  when 
fixed  the  ends  of  them  be  tipped  with  gum-water 
and  fine  crumbs  of  bread  mixed  with  turmeric  be 
sifted  upon  them.  If  the  stamens  are  large  they 
must  be  formed  separately  upon  fine  wires,  by 
moulding  between  the  thumb  and  finger  some  of 
the  refuse  wax  of  proper  color,  dipping  each  after- 
wards, if  necessary,  in  a  powder  of  the  natural 
color,  as  in  dark  yellow  for  the  lily,  black  for  the 
tulip,  &c. 

The  leaves  that  are  attached  to  the  various  groups 
are  almost  all  of  cambric,  and  the  manufacture  of 
the  artificial  flower  makers. 

MISCELLANIES. 

Action  of  Cold  Air  in  increasing  Heat. — A  rod  of 
iron,  about  an  inch  in  diameter,  was  heated  at  one 
end  in  a  forge  fire,  iip  to  a  full  white  heat,  then 
quickly  withdrawn  from  the  fire  and  exposed  to  a 
strong  blast  of  cold  air  from  a  forge  bellows  ;  the 
iron  immediately  became  so  hot  as  to  fuse,  and  the 
liquified  matter  was  blown  off"  and  burnt  in  the  air, 
with  the  scintillating  appearance  of  iron-w  ire  burnt 
in  oxygen  gas  ;  and  so  continued  to  melt  until  a 
pound  or  more  of  the  metal  had  been  thus  wasted. 


Another  mode  of  producing  the  same  action, 
consisted  in  heating  a  rod  of  iron  as  before,  but 
instead  of  a  blast  of  air,  it  was  tied  to  a  cord,  and 
by  it  wliirled  round  in  a  vertical  plane  ;  thus,  by 
passing  swiftly  through  the  cold  air,  it  melted,  and 
was  thrown  off"  in  beautiful  scintillations,  appearing 
as  luminous  tangents  to  the  circle  in  which  the  bar 
was  moved. 

The  cause  of  this  augmentation  of  temperature 
is,  perhaps,  referable  to  the  oxidation  of  the  metal, 
which  takes  place  freely  under  the  conditions  of  the 
experiments  here  recorded.  Then,  as  is  well  known, 
the  formation  of  the  oxide  is  accompanied  with  a 
great  developement  of  heat ;  and  these  cases  are 
striking  examples  of  the  heating  influence  by  chemi- 
cal actio'j,  predominating  over  the  cooling  eff"ect  of 
the  air,  conjoined  with  the  radiating  force. 

Decomposition  of  Sugar — Sugar  is  a  compound 
of  water  and  charcoal ;  and  if  you  take  a  Uttle 
finely-powdered  lump  sugar,  and  droj)  it  into  sul- 
phuric acid,  the  acid,  in  seizing  the  water,  will 
liberate  the  charcoal  in  its  black  form. 

Or  you  may  render  the  experiment  stiU  more 
striking,  if  you  dissolve  a  large  quantity  of  loaf 
sugar  in  a  very  small  quantity  of  water,  so  as  to 
make  a  strong  syrup  :  by  doing  this  you  will  entice 
the  sulphuric  to  snatch  away  the  water  very  rapidly 
and  the  combined  and  really  elementary  water  of 
the  sugar  will  also  follow  it,  and  charcoal  will 
remain  behind. 

This  you  must  perform  as  follows  : — Take  a  six- 
ounce  gallipot,  and  stand  it  in  a  basin  or  soup 
plate  filled  with  water  ;  pour  about  an  ounce  of 
strong  syrup  into  it,  and  add  to  this  two  ounces  of 
strong  sulphuric  acid ;  at  first  there  appears  to  be 
little  attraction  between  the  two  bodies,  but  now 
stir  them  together  with  a  long  glass  rod  ;  they  will 
presently  blacken,  grow  intensely  hot,  and  idti- 
mately  a  vast  quantity  of  charcoal  will  be  evolved 
in  the  black  and  solid  form. 

This  is  a  very  beautiful,  and  almost  magical 
experiment,  and  it  is  an  excellerit  illustration  of  the 
total  change  of  form  which  bodies  sustain  when 
made  to  act  chemically  upon  each  other. 

If  the  acid  is  very  strong,  the  action  often  takes 
place  with  such  vehemence  that  portions  of  the 
materials  are  spurted  out  of  the  vessel  ;  therefore 
you  must  guard  against  this,  not  only  by  putting 
the  gallipot  in  a  basin  or  plate,  but  by  placing  this 
under  the  chimney,  and  stirring  the  materials  with 
the  glass  rod  held  at  arm's  length  ;  never  hold  your 
face  over  any  apparatus  in  which  an  experiment  is 
performing. 

^qrrespTndentT. 

H.  E.  Z. — The  wood  used  for  wood-engraving  is  a  transverse 
section  of  Uie  trunk.  Pear-tree  wood  is  often  used  for 
larfje  rougli  subjects,  and,  occasionally,  sycamore.  His 
other  query  is  already  inserted. 

II.  S.  Y. — Ueccipt  intended  for  insertion. 

R.  M. — We  know  of  no  account  which  is  at  all  satisfactory — 
none  indeed  hut  the  incidental  remarks  of  the  Encycloiicdias, 
which  generally  arc  little  to  be  depended  upon.  We  shall 
have  a  few  remarks  to  offer  upon  the  subject  shortly. 

G.  L). — Shall  be  attended  to  as  early  as  possible. 

Ueceived  A.X.— TYKO_N.\ILER— ELECTRICUS,  &  W.L. 
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CUTTING  MICROSCOPIC    OBJECTS. 


In  the  general  collection  of  objects  which  accompany 
microscopes  from  the  opticians,  there  is  usually  a 
great  paucity  of  those  of  a  vegetable  origin,  and 
should  they  be  purchased  separately  they  are  gene- 
rally but  little  to  be  depended  upon,  even  for  names 
— less  for  showing  the  organic  structure  of  the 
plants.  It  is  but  seldom  that  amateurs  can  supply 
themselves  with  these  very  interesting  objects,  for 
two  reasons ;  one  because  the  amateur,  unless  a 
botanist,  knows  not  how  to  select  them  ;  or  knowing 
this,  he  is  not  aware  of  the  simple  methods  em- 
ployed to  prepare  such  as  are  to  be  shown  in  sec- 
tions. We,  therefore,  trust  that  science  may  be 
promoted,  and  amusement  increased,  by  a  descrip- 
tion of  a  machine  for  cutting  sections  of  wood  for 
the  microscope,  and  by  making  a  few  remarks  upon 
the  vegetable  organization  displayed  by  those  sec- 
tions, when  viewed  by  the  transmitted  light  of  the 
instrument. 

Fig.  1.  A  is  a  thick  plate  of  brass,  about  eight 
inches  long  and  three  inches  wide,  ground  perfectly 
level  at  the  top,  and  supported  by  four  legs,  wliich 
rest  upon  a  rather  larger  board  below.  B  is  a  ridge 
of  brass,  fastened  on  one  side  of  A,  and  standing 


up  about  half  an  inch.  This  is  intended  as  a  guide 
for  the  tool  afterwards  to  be  described.  C  is  a 
cylindrical  socket  of  brass,  fastened  to  the  under- 
side of  A,  and  projecting  above  the  upper  surface, 
about  an  eighth  of  an  inch.  On  the  lower  part  of 
C  is  a  female  screw,  in  which  the  male  screw  at- 
tached to  the  cog  wheel  E  moves  uj)  and  down. 
D,  and  also  Fig.  4,  is  a  solid  cylinder  of  brass, 
fitting  accurately,  but  easily,  into  the  hollow  of  C, 
which  hollow  it  also  corresponds  to  in  length — it 
has  a  hole,  about  half  an  inch  square,  down  the 
centre.  Into  this  hole  the  wood  to  be  cut  is 
fastened,  by  means  of  a  small  wedge  driven  into 
the  notches,  represented  on  one  side  of  it.  Thus 
D,  with  the  wood  within  it,  moves  up  and  down  as 
the  screw  beh)w  is  turned  one  way  or  tlie  other, 
and  according  to  the  relative  si/e  of  the  screw 
thread,  compared  to  the  number  of  notches  on  the 
cog  wheel,  so  I)  will  be  clevatetl  at  pleasure,  and 
tlie  wood  within  it  cut  to  any  degree  of  tenuity, 
even  to  so  little  as  the  live-liuiulredtli  jiart  of  an 
inch  in  thickness.  F  is  an  arm  of  l)rass,  which 
extends  downwards  for  the  |uni)0.sc  of  holding  thi; 
spring  G — the  object  of  which  is  to  shut  in  between 
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two  of  the  cogs,  and  to  hold  the  -wheel  E  firm 
while  a  section  is  being  made  ;  also,  to  insure 
steadiness  in  the  wood  itself  when  the  knife  passes 
over  it.  On  the  outside  of  D  is  placed  a  stud, 
which  moves  up  and  down  in  a  groove  cut  in  C,  and 
which  is  seen  as  a  small  square  black  mark  on  the 
upper  part. 

Fig.  2  is  the  knife  employed.  A  is  a  frame  of 
brass,  five  inches  and  a  half  long,  ground  very 
accurately  level  at  the  bottom  and  side — upon  this 
is  fastened  a  steel  knife,  with  a  broad  blade  and 
keen  edge :  it  is  attached  by  a  thumb-screw,  (a 
section  of  which  is  seen  at  Fig.  3,)  at  each  ex- 
tremity of  the  frame. 

When  the  machine  is  to  be  used,  the  wood  is  to 
be  prepared  by  soaking  it  in  water  for  some  hours, 
according  to  its  condition  or  hardness,  and  fixed 
into  the  square  hole  prepared  for  it,  so  as  to  stand 
a  quarter  of  an  inch  above  the  surface  of  D — turn 
backwards  the  screw  E,  so  that  D  shall  descend  as 
much  as  possible.  Then  oil  the  surface  of  A,  and 
place  the  knife  and  frame.  Fig.  2,  upon  it,  (having 
placed  the  machine  upon  a  table,  and  standing  at 
that  end  of  it  nearest  A,) — slide  the  knife  forward, 
and  adjust  the  height  of  the  wood  so  as  just  to 
"  meet  the  blade,  by  the  screw  beneath.  All  is  now 
adjusted.  Hold  back  the  spring  with  one  finger — 
turn  the  wheel  two  or  three  notches,  and  let  the 
spring  fall  back  again.  This  having  raised  the  wood 
a  trifle,  a  section  may  be  cut  by  passing  the  knife 
quite  along  over  it.  Draw  the  knife  back,  project 
the  wood  as  before,  and  pass  the  knife  along,  and 
a  second  section  is,  in  like  manner,  produced  ; 
and  thus  until  all  the  wood  is  shaved  away.  The 
only  care  requisite  is  to  have  the  knife  very  sharp — 
to  hold  it  steadily  by  means  of  the  thumb-screws — 
and  to  regulate  the  thickness  of  the  cuttings  by 
turning  the  cog  wheel,  more  or  less,  according  to 
circumstances,  as  may  be  found  best  to  succeed. 

The  sections  should  generally  be  about  a  three- 
hundredth  part  of  an  inch  in  thickness,  and  as  a 
general  criterion  to  know  their  quality,  it  may  be 
observed,  that  if  they  float  in  water  they  will  be 
good,  if  not,  they  must  be  rejected  as  useless.  A 
regular  degree  of  thickness  throughout  is  also 
requisite.  After  being  cut  the  sections  should  be 
cleared  of  all  extraneous  matter — if  they  are  from 
the  stems  of  herbaceous  plants,  soaking  for  a  few 
minutes  in  a  wine  glass  of  warm  water  will  suffice 
— if  of  resinous  substances,  immersion  in  boiling 
alcohol  is  advisable  ;  and  boiling  nitric  acid,  sup- 
posing the  whole  should  be  hard  and  fibrous,  may 
often  be  used  to  advantage. 

Some  persons  content  themselves  with  the  trans- 
verse section  of  a  branch  or  stem,  desiring  only  to 
witness  the  general  arrangement  of  the  vessels  ; 
but  these  convey  only  a  partial  idea  of  the  real 
character  of  vegetable  organization,  and,  in  some 
instances,  tend  to  mislead  rather  than  to  instruct, 
as  without  longitudinal  sections  the  true  nature  of 
the  vessels  cannot  be  ascertained.  The  philosophic 
inquirer  will  choose  to  have  three  sections,  that  he 
may  examine  nature  under  every  aspect — one  cut 
transversely,  and  two  longitudinal :  one  of  which  is 
to  be  in  the  direction  of  the  medullary  rays :  that 
is,  from  the  centre  of  the  stem  to  the  bark,  and  the 
other  at  right  angles  to  this,  near  the  bark.  These 
three  cuttings  will  show  the  state  and  position  of  all 
tht  vessels  throughout. 


ASPIIALTE. 


AsPHALTE  is  a  species  of  pitchy  or  bituminous 
stone,  which,  in  ancient  times,  was  much  nsed  as  a 
cement  in  building,  and  which,  of  late  years,  has 
been  recommended  to  jjublic  notice,  as  excellently 
adapted  for  covering  floors,  roofs,  for  flagging,  and 
for  various  other  useful  purposes. 

On  examining  the  vaUey  of  Travers,  in  the  Prus- 
sian province  of  Neufchatel,  about  the  year  1712, 
an  ingenious,  learned,  and  speculative  Greek,  named 
Eirinis,  discovered  a  fine  bed  of  asphaltic  rock, 
and,  probably  from  some  recollections  suggested  to 
him  by  his  knowledge  of  antiquity,  began  to  make 
experiments  upon  the  value  of  the  rock  for  cementing 
purposes.  He  describes  this  rock,  or  asphalte,  as 
he  called  it,  to  be  "  composed  of  a  mineral  sub- 
stance, gelatinous  and  calorous,  more  clammy  and 
glutinous  than  pitch ;  not  porous,  but  very  solid, 
as  its  weight  indicates;  and  sO  repelling  the  in- 
fluence aUke  of  air,  cold,  and  water,  that  neither 
can  penetrate  it ;  it  is  better  adapted  than  any  other 
substance  to  cement  and  bind  buildings  and  struc- 
tures of  every  kind ;  preserving  the  timber  from 
the  dry  rot,  from  worms,  and  tbe  ravages  of  time  ; 
so  much  so,  that  exposure  to  the  most  inclement 
extremes  of  weather  only  renders  it  the  firmer  and 
the  more  enduring."  Such  is  the  account  given  by 
Eirinis  of  his  asphaltic  cement ;  and  he  also  states 
that  its  eflScaey  and  durabUity  were  tried  and  proved 
on  many  buildings  in  France,  Neufchatel,  and 
Switzerland.  "  Nothing  (says  he)  can  be  easier 
than  the  composition  of  this  cement,"  and  he  gives 
directions  for  melting  it  as  it  is  taken  from  the  mine, 
and  stirring  it  when  melted,  mixing  with  it  at  the 
same  time  ten  per  cent,  of  pitch,  after  which  it  is 
to  be  spread  on  the  stone  or  wood  to  be  coated, 
previously  heated  to  a  slight  degree. 

Such  was  the  first  attempt  made,  in  modern  times, 
to  turn  the  natural  production,  called  asphalte,  to 
service  in  buildirtg.  Eirinis  was  not  supported 
properly,  however,  and  the  Val  de  Travers  mines, 
though  occasionally  wrought  by  succeeding  specu- 
lators, have  ordy  fallen  into  competent  hands  within 
a  very  recent  period.  Count  de  Sassenay,  who  had 
acquired  the  requisite  experience  by  his  having  been 
for  six  years  the  proprietor  and  manager  of  the 
Seyssel  mines,  became,  in  the  beginning  of  1838, 
the  proprietor  of  those  of  the  Valley  of  Travers, 
in  Neufchatel.  The  Seyssel  mines,  it  is  to  be 
observed,  are  also  asphaltic,  and  have  been  wrought 
for  a  number  of  years.  But,  on  examination, 
Count  de  Sassenay  found  the  Neufchatel  mines  to 
contain  a  finer-grained  rock,  and  with  two  per  cent, 
more  of  bitumen  in  it  than  the  Seyssel  mines.  He 
was  therefore  led  to  become  the  purchaser  of  the 
former,  and  has  established  a  company  at  Neuf- 
cliatel,  with  a  capital  of  forty  thousand  pounds, 
for  the  working  of  asphalte,  and  for  its  sale  in  the 
various  countries  around. 

Count  de  Sassenay  states,  in  the  Introduction  to 
a  little  pamphlet  which  supjilies  us  with  these  par- 
ticulars, that  there  are  two  kinds  of  mineral  mat- 
ter which  go  by  the  name  of  asphalte,  though  erro- 
neously so.  The  first  is  an  earthy  concretion  of 
gritty,  loose  texture,  to  which  the  Count  gives  the 
name  of  bituminous  tnolasse,  and  which  he  ascribes 
to  the  latest  or  tertiary  formation  of  rocks.  The 
other  substance  is  the  true  asplialte,  which  is  solid, 
of  tlie  color  of  soot,  and  is  an  admixture  of  bitu- 
men with  calcareous  or  limestone  lOck  of  the  Jura 
formation,  which  belongs  to   the    secondary   era. 
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The  bitumen  is  here  completely  combined  or  am-\l- 
gamatetl  with  the  calcareous  material,  and  this  union 
is-  productive    of   a    new   homogenous    substance, 
which  alone  is  the  true  asp/ialttc  cement,  or  asphalte. 
Bituminous  molasse  is  a  mineral  substance,  com- 
paratively abundant  on  the  continent,  and  has  been 
wrought  in  several  places  with  the  view  of  making 
the  same  cement,  but  has  not  undergone  that  natu- 
ral admixture  with  calcareous  matter  which  con- 
stitutes the    true   asphalte,  and  hence  such  views 
have  not  been  realized.     This  is  not  only  stated  by 
Count  de  Sassenay,  but  by  M.  Rozet,  !M.  H.  Four- 
nel,     (a   noted    engineer,)    and    other    observers. 
"  Many  experiments  have  been    made  to  imitate 
the  cement  we  have  mentioned,   (that  of  Seyssel ;) 
but  in  these  operations  the  want  of  the  calcareous 
matter  has  been  attempted  to  be  supplied  by  sub- 
stances, which,  absorbing  the  bitumen,  produce  a 
composition  which  cannot  resist  the  influence   of 
heat  or  cold,  but  is  melted  by  the  sun  and  cracked 
by  th6   frost."     The   Val  de  Travers,    where  are 
found  the  finest  kinds,  as  has  been  said,  of  this 
natural  production,  formed  in  all  probability  under 
sti-ong  volcanic  action,  leads  into  the  Lake  of  Neuf- 
chatel.       Half-way   up    the    mountain- sides,    the 
asphaltic  works  are  carried  on.     "  The  operations," 
says  M.  Foumel,   "  are  very  simple,    and  consist 
merely  in  blasting  the  rock.     The  cavities  for  the 
powder  are  perforated  by  vrimbles   of  about  thirty- 
nine  inches  in  length,  one  of  which  a  man  can  work 
as  he  would  a  carpenter's  auger.     This  manner  of 
boring  appears  to  be  applicable  only  to  the  asphaltic 
stone.      The  labourers  can  work  better  in  winter 
than  in  summer  ;    because  the  rock  being  harder 
and  more  condensed  in  cold  weather,  the  powder 
has  more  effect,  and  the  blasting  is  more  extensive." 
The  rock  is  in  blocks  or  irregular  masses,  not  in 
strata,  and  there  is  reason  to  believe  that  the  whole 
mountain  is  of  asphalte.     The  manner  of  preparing 
the  rock  for  cementing  purposes  is  this.     "  Ninety- 
four  parts  (weight)  of  the  asphaltic  stone,  pulve- 
rised,   are  mixed  with  sis  parts  of  bitumen,  and 
melted  down  in  large  boilers  ;  and  the  mass  is  then 
poured   off,    and    formed  into    rectangular   cakes, 
which  are  sold  as   the  asphaltic   cement."     It   is 
easily  re-melted,  and  instead  of  losing,  gains  quality 
by  the  repetition  of  the  process.     Of  late,  liowever, 
the  plan  has  been  adopted  of    sending  the  stone 
itself  to  the  place  where  it  is  to  be  used,   and  there 
melting  and  mixing   it  with  the   tar  immediately 
before  use.     This  saves  one  melting.     The  way  of 
using  it  requires  little  explanation.     When  melted, 
the  cement  is  merely  spread  over  the  desired  part 
equally,    and  in  such  thickness   as  circumstances 
may  require.     In  the  coating  of  places  to  be  trodden 
much,  such  as  footways,  terraces,  slabs,  &c.,  it  is 
customary  to  mix  fine  river  sand  with   it,   which 
gives  it  more  stability,  and  a  degree  of  roughness 
that  is  not  unnecessary. 

We  have  now  to  ask  if  the  asphaltic  cement  has 
been  extensively  tried,  and  with  what  issue.  Count 
de  Sassenay,  when  proprietor  of  the  Seyssel  mines, 
obtained  permission  to  use  the  cement  in  the  for- 
tifications of  Vincennes,  Douay,  Grenoble,  and 
BesanQon,  The  Minister  of  War  was  satisfied  by 
the  experiment  that  it  would  be  highly  advantageous 
to  have  the  roofs,  floors,  &c.  of  barrack  rooms 
coated,  both  on  the  score  of  cleanliness,  (inasmuch 
as  the  cementing  was  easily  washed,)  and  on  account 
of  the  protection  against  damji  afforded  by  it.  It 
was  also  found  that  rats  and  mice  disappeared 
where  the  cement  was  laid  down.     On  thes«  facts 


being  ascertained,  the  French  minister  of  war  con- 
tracted for  the  use  of  asphalte  in  the  various 
buildings  over  which  he  had  control.  The  extensive 
commissariat  magazines  at  Bercy,  and  those  which 
supply  the  garrison  of  Paris,  the  roofs,  ceilings, 
and  floors  of  tlie  detached  forts  at  Lyons,  the  arse- 
nal at  Douay,  the  new  barracks  at  Peronne,  those 
at  Mont  Louis  and  other  places,  were  all  supplied 
with  asphaltic  coatings,  in  whole  or  in  part.  Asphalte 
was  also  substituted  for  the  stone  pavement  in  some 
of  the  cavalry  barracks.  The  unwearibility  of  tiie 
materials  rendered  these  experiments  most  satis- 
factory. [A  staircase,  coated  with  the  cement  by 
Eirinis  more  than  a  hundred  years  ago,  still  remains, 
and  is  unmarked,  whereas  contemporary  s^wie  stairs 
in  the  same  building  are  hollowed  out  by  foot- 
marks.] Tlie  Ministers  of  the  Marine  and  of  the 
Interior  in  France  followed  the  example  of  the  War 
Minister,  and  coated  their  convict-prisons  and 
other  edifices  with  the  asphalte,  and  with  equal 
satisfaction. 

■  These  things  passed  very  recently — subsequently, 
indeed,  to  the  year  1832 — when  Count  de  Sassenay 
became  proprietor  of  the  Seyssel  mines,  from  which 
the  asphaltic  cement  was  j)r()cured  for  the  purposes 
mentioned.  It  was  not  till  1835  that  any  experi- 
ment was  made  upon  tlie  use  of  asphalte  for  flagging 
thoroughfares.  At  that  time  the  footway  of  the 
Pont  Royal  was  coated  with  the  cement,  and  its 
durability,  under  the  tread  of  thirty  thousand  peo- 
I)le  daily,  has  amply  justified  the  trial.  Since  that 
time,  the  footway  of  the  bridge  Du  Carousel,  the 
footway  by  the  railings  of  the  Tuilleries,  other 
footways,  and  the  basin  of  the  fountain  in  Richelieu 
Street,  have  been  coated  with  the  asphaltic  cement, 
and  it  has  been  found  to  stand  equally  w-ell  the 
"  summer's  heat  and  winter's  snow."  The  Bel- 
gians have  begun  also  to  use  the  article  extensively 
in  public  works.  In  several  parts  of  London,  por- 
tions of  the  street  for  foot  passengers  liave  also  been 
laid  with  asphaltum,  by  way  of  experiment,  and  it 
seems  to  answer  all  the  jjurpose  of  llug-stones. 
Various  artificial  cements,  in  imitation  of  tlie  natu- 
ral asphaltic,  have  been  brought  before  the  imblic, 
but,  on  trial,  they  have  been  found  to  crack  in 
winter,  and  to  melt  in  summer — in  short,  to  be 
totidly  inefficient  in  comparison.  The  asphaltic 
cement  has  been  used  with  success  in  joining  stone 
to  stone,  or  metal  to  stone.  As  for  its  use  in  the 
caulking  of  vessels,  we  are  not  aware  what  has  been 
the  result  of  recent  experiments  on  this  [loiut. 
The  induration  which  forms  its  chief  value  in  coating 
pavements  and  such  places,  might  be  injurious  in 
the  case  of  vcssc  Is,  but  an  additional  proportion  of 
tar  to  the  cement  would  probably  amend  this  fault, 
and  render  it  useful  there  also. 


CUTTINGS  IN  WATER, 
( Resumed  from  page  142,  and  concluded.) 

The  art  of  propagating  plants  by  cuttings  embraces 
a  vast  number  of  very  interesting  facts,  some  of 
which  will  hereafter  be  noticed  as  they  apj)ropriately 
occur.  The  method  to  which  we  now  solicit  the 
attention  of  our  amateur  readers  is  desjjised  by  the 
professional  gardener,  as  being  beneath  his  skill 
and  attention  ;  nevertheless  it  will  not  be  dilficuU 
to  show  that  the  instruction  which  it  con\eys  is  in 
itself  amply  sufficient  to  rescue  it  from  contempt, 
or  rather  to  raise  it  high  in  the  estimation  of  the 
lover  of  nature. 
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The  three  spring  months  comprise  the  period 
wherein  cuttings  succeed  most  freely  ;  and  for  the 
reason  that  they  are  then  inclined  to  start  into 
growth,  and  to  obey  the  increasing  stimulus  of  solar 
light ;  but  they  are  not  inactive  during  the  summer, 
and  many  cuttings  of  the  hard-wooded  species 
prosper  most  when  they  are  placed  in  a  cool 
situation  late  in  autumn.  They  thus  retain  theiw 
vital  power  during  winter,  gradually  form  a  callus, 
or  granulated  mass,  between  the  bark  and  wood, 
and  finally  develop  roots  when  gently  excited  by 
heat  in  the  early  spring. 

A  cutting  is  prepared  by  passing  a  knife  either 
through  or  close  under  a  joint  or  leaf ;  and  it  almost 
invariably  is  found  that,  if  a  young  shoot  be  slipped 
off  the  parent  plant,  and  carefully  trimmed  at  the 
heel  to  remove  asperities,  and  render  the  surface 
smooth,  roots  will  be  produced  much  more  freely 
than  they  would  be  from  any  intermediate  part ; 
for  a  number  of  minute  embryo  buds  exist  round 
the  base  of  a  shoot  or  twig  just  at  the  point  of  its 
junction  with  a  larger  branch.  These  buds  or  germs 
seem  peculiarly  inclined  to  protrude  root  processes, 
while  those  seated  among  the  leaves  of  the  upper 
part  tend  directly  to  expand  into  shoots.  But  when 
a.cutting  is  fixed  in  the  soil,  whether  it  be  in  a  spot 
or  in  the  open  ground,  its  progress  is  concealed, 
and  can  be  only  conjectured  by  the  appearance  of 
part  which  remains  above  the  surface.  This  forms 
one  objection ;  another  is  found  in  the  trouble 
which  attends  the  plunging  in  heat,  the  covering 
with  a  hand  or  bell  glass,  and  the  necessity  of 
guarding  against  mouldiness  or  damping  off,  by 
frequently  removing  and  wiping  that  glass.  A  cut- 
ting when  placed  in  a  phial  of  water  may  fail ;  it 
may  also  decay ;  but,  if  it  is  to  succeed  eventually, 
two  circumstances  will  become  obvious — first,  it 
will  not  flag  or  droop,  though  no  glass  covering  be 
put  on  it ;  and  second,  the  water,  however  long  the 
cutting  remain  over  it,  will  show  little  if  any 
tendency  to  become  fetid  or  offensive.  Every  one 
must  have  remarked  the  extreme  fetor  acquired  by 
water  in  which  flowers  are  placed  ;  therefore  the 
contrast  exhibited  by  the  fluid  in  which  a  vegetating 
and  growing  plant  remains  during  several  weeks, 
exposed  perhaps  to  the  occasional  heat  95-100 
degrees,  is  equally  extraordinary  and  pleasing  ;  there 
may  be  found  exceptions  ;  but  they  have  not  come 
under  our  notice,  and  we  have  had  not  a  little  ex- 
perience for  many  years. 

It  has  long  been  an  observed  fact  that  the  olean- 
der (Nerium)  will  emit  roots,  if  a  young  green  shoot 
of  it  be  placed  in  a  small  bottle  of  water,  exposed 
either  to  the  sun-heat  of  a  window  or  to  the  warm 
atmosphere  of  a  hot-bed  frame  or  forcing  house.  It 
frequently  happens  that  a  lively  shoot,  with  the 
flower-buds  becoming  visible  at  its  summit,  will 
take  root  in  a  few  weeks,  and  being  then  transferred 
to  a  pot  of  suitable  earth,  in  heat,  will  retain  and 
expand  its  flowers,  forming  a  beautiful  object  in 
miniature. 

The  succulents  root  freely ;  so  does  the  balsam. 
Of  the  last-named  plant,  specimens  have  been  pro- 
duced in  a  few  weeks,  with  several  expanded 
flowers,  although  the  parent  plant  did  not  exhibit 
the  slightest  signs  of  coming  into  bloom.  Some 
cuttings  of  the  cucumber  and  melon,  taken  at  the 
iiwcd  joint  from  the  summits,  or  indeed  from  any 
part  of  the  plants,  rarely  fail  to  root  in  a  few  days  ; 
and  we  entertain  I'ttle  doubt  that  a  stock  of  suc- 
cession plants  for  the  frames  can  thus  be  obtained 
more  readily  than  by  any  ordinary  process ;  even 


single  leaves  protrude  a  mass  of  fibres,  though  it 
has  not  appeared  that  any  latent  bud  became  ex- 
cited to  form  a  shoot. 

Among  multitudes  of  examples  we  may  cite  the 
mints,  the  French  willow,  ruellia  formosa,  aU  the 
justicias  which  were  subjected  to  trial,  heliotrope, 
petunia,  &c.  as  generally  free  rooters.  Daldia  is 
arbitrary,  and  so  is  erythrina.crista-galli,  or  tau- 
rifolia  ;  but  they  succeed  after  depositing  masses 
of  a  species  of  parenchymatous  matter.  The  Ges- 
uereaceae,  particularly  gloxinia  speciosa  and  Candida, 
rarely  fail.  The  careful  observer  will  perceive  in 
the  two  last  a  gradual  convexity  of  form  at  the  base 
of  the  cutting  ;  it  is  the  origin  of  the  future  tube- 
rous mass,  and  from  it  small  glittering  fibres  emerge 
which  appear  like  glass  threads  ;  nothing  can  ex- 
ceed the  interest  possessed  by  this  charming  object. 

Among  shrubs  we  have  tried  successfully  the 
common  geranium,  or  pelargonium,  the  dark  China 
rose,  begonia,  coronilla,  &c. 

Not  to  dwell  upon  the  instruction  to  be  derived 
from  the  observation  of  processes  which  stand 
revealed  to  the  eye,  we  do  contend  that  as,  in 
removing  these  rooted  subjects  from  their  fluid 
element,  no  injury  is  done  the  slightest  fibre  or 
most  delicate  spongeole,  a  great  object  is  attained  ; 
for  the  plants,  if  treated  with  any  degree  of  skill 
and  dexterity,  strike  off  at  once,  and  establish 
themselves  in  an  appropriate  soil  with  the  least 
possible  loss  of  time. 


FIRING  GUNPOWDER  BY  ELECTRICITY'. 

Until  within  these  few  years  one  of  the  most 
difficult  and  uncertain  experiments  in  electricity 
was  the  firing  of  gunpowder.  A  method  of  accom- 
plishing this  with  great  facility  and  absolute  cer- 
tainty we  owe  to  Mr.  Sturgeon,  who  is  well  known 
to  have  contributed  so  largely  to  the  development 
of  electrical  science,  and  the  improvement  of 
electrical  apparatus. 

Formerly  it  was  the  practice  to  pass  the  shock  of 
a  powerful  battery  through  a  tube  of  water,  by 
which  means  the  gunpowder  placed  between  the 
wires  of  the  universal  discharger  was  sometimes 
tired,  but  more  often  not — if  the  shock  was  too 
powerful  the  gunpowder  was  scattered — if  the  glass 
tube  was  too  small  the  gunpowder  remained  un- 
touched, and  the  glass  tube  was  exploded — if  too 
large  the  shock  passed  through  without  effect  upon 
any  part  of  the  apparatus,  as  was  the  case  also  when 
a  metal  wire  took  the  place  of  the  tube  of  water. 

Arguing  from  these  facts,  Mr.  Sturgeon  was  led 
to  conclude,  that  the  reason  why  water  was  at  all 
necessary,  was  because  it  retarded  the  electric  fluid 
until  it  had  time  to  act  upon  the  combustible, 
water  conducting  it  with  infinite  less  rapidity  than 
metal — thus  water,  or  some  similar  imperfect  con- 
ductor, was  necessary.  Also  the  experiments  with 
the  large  and  small  glass  tubes,  proved  that  the 
shock,  although  retarded  in  its  course,  must  remain 
concentrated,"  and,  therefore,  the  smaller  the  chan- 
nel of  water  the  greater  certainty  of  success, 
though,  at  the  same  time,  the  danger  of  explosion 
was  materially  increased.  To  obviate  these  dif- 
ficulties, Mr.  Sturgeon  thought  to  substitute  for 
the  water  tubes,  a  string  or  thread,  dipped  m  water. 
With  so  much  success  was  this  attended,  that  he 
was  enabled  to  fire  gunpowder  at  all  times,  with 
jjositive  certainty  and  safety,  even  when  employing 
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a  Leydea  jar  of  not  more  than  about  a  quart 
caiiacity.  The  form  of  one  machine  for  this  pur- 
pose may  be  seen  as  under  : — 


A  is  a  glass  rod,  supporting  a  small  stand  of  baked 
wood.  Ji  is  a  button  of  metal,  let  into  the  stand, 
and  connected  with  the  chain  C.  E  is  a  glass  rod, 
fitted  in  a  cap,  which  is  fixed  to  the  foot  D.  G  is 
a  cap  of  metal,  fitting  on  the  top  of  the  glass  rod  E. 
Screwed  into  the  top  of  it  is  the  bent  wire  F  F, 
which  is  terminated  by  a  little  ball  situated  at  about 
half  an  inch  from  B.  H  is  the  wetted  thread, 
(a  common  piece  of  pack-thread,  doubled,  about 
three  inches  long,  will  do,)  to  the  end  of  which  is 
fastened  the  chain  I. 

Ex. — Place  some  dried  gunpowder  on  the  metal 
button  B,  Wet  the  thread,  and  connect  one  of  the 
chains  to  the  outside  of  a  charged  Leyden  phial, 
and  the  other  to  the  discharging  rod — upon  passing 
the  shock  the  gunpowder  will  be  fired. 

Ex. — Take  away  the  thread,  and  put  a  chain  in 
its  place — upon  passing  the  shock  the  gunpowder 
will  be  scattered,  but  not  inflamed. 

With  a  dry  thread,  or  one  that  is  too  long,  the 
shock  win  not  pass  at  all,  but  with  a  little  previous 
arrangement  the  experiment  will  never  fail.  It  may, 
also,  be  fired  at  any  distance,  with  wires  of  appro- 
priate length,  and  even  under  water,  provided  only 
that  the  connecting  wires  are  covered  wth  a  tube  of 
glass,  or  Indian  rubber  varnish. 

G.  FRANCIS. 


REVIVAL   OF  THE    INSCRIPTIONS    ON 
COINS    AND    MEDALS. 

It  has  been  long  known,  though  we  have  not  been 
able  to  ascertain  to  whom  we  owe  the  discovery 
that  a  coin  from  which  the  inscription  and  the  figures 
have  been  entirely  effaced,  so  as  not  to  present  the 
slightest  trace  of  an  impression,  may  have  tiie 
inscription  and  figure  partly  or  wholly  restored  by 
placing  it  upon  a  hot  iron.  In  order  to  perform 
this  experiment  with  the  fullest  effect,  the  coin  em- 
ployed should  be  one  equally  worn  down,  and  in 
which  very  little  of  the  metul  has  been  worn  otT 


the   hollow  parts  by   whicli   the  letters   are  sui-- 
rounded. 

When  a  coin  of  this  kind,  or  what  is  still  better, 
a  coin  on  which  an  illegible  trace  of  tlie  letter  still 
remains,  is  placed  upon  a  heated  iron,  it  will  be 
seen  that  an  oxidation  takes  place  over  its  whole 
surface,  the  film  of  oxide  changing  its  tint  with  the 
intensitj'  or  continuance  of  the  heat.  The  i)arts, 
however,  where  the  letters  of  the  inscription  had 
existed,  oxidate  at  a  different  rate  from  the  eur- 
rounding  parts,  so  that  these  letters  exhibit  their 
shape,  and  become  legible  in  consequence  of  the 
film  of  oxide  which  covers  tliem  having  a  different 
thickness,  and  therefore  reflecting  a  different  tint 
from  that  of  the  parts  adjacent.  The  tints  thus 
developed  sometimes  pass  through  many  orders  of 
brilliant  colors,  particularly  pink  and  green,  and 
settle  in  a  bronze,  and  sometimes  a  black  tint ; 
resting  upon  the  inscription  alone.  In  some  cases 
the  tint  left  on  the  trace  of  the  letters  is  so  very 
faint  that  it  can  just  be  seen,  and  may  be  easily 
removed  by  a  slight  friction  of  the  finger. 

When  the  experiment  is  often  repeated  with  the 
same  coin,  and  the  oxidation  successively  removed 
after  each  experiment,  the  film  of  oxide  continues 
to  diminish,  and  at  last  ceases  to  make  its  appearance. 
It  recovers  the  property,  however,  in  the  course  of 
time.  When  the  coin  is  first  placed  upon  the  heated 
iron,  and  consequently  when  the  oxidation  is  the 
greatest,  a  considerable  smoke  rises  from  the  coin, 
and  diminishes  like  the  film  of  oxide  by  frequent 
repetition.  A  coin  which  had  ceased  to  give  out 
this  smoke,  smoked  slightly  after  twelve  hours  ex- 
posure to  the  air,  having  been  removed  from  the 
hot  iron  at  the  beginning  of  that  interval,  and  re- 
placed upon  it  at  the  end  of  it  by  a  pair  of  pin- 
cers. 

From  a  great  number  of  experiments,  it  is  found 
raised  parts  of  the  coin,  and  in  modern  coins,  that 
the  elevated  ledge  round  the  inscription  oxidate  first. 
This  ledge,  in  an  English  shilling  of  181G,  began 
by  exhibiting  a  brilliant  yellow  tint  before  it  appeared 
on  any  other  part  of  the  coin. 

In  examining  a  number  of  old  coins,  a  brilliant 
red  globule,  accompanied  with  a  smell  of  sulphur, 
appeared  on  one  or  two  points  of  the  coin  ;  and 
sometimes  small  globules,  like  those  of  quicksilver, 
exuded  from  the  surface.  Other  coins  exhaled  a 
most  intolerable  smell ;  and  an  Indian  pagoda  be- 
came perfectly  black  when  placed  upon  the  heated 
iron. 

Such  being  the  general  facts  respecting  the  oxida- 
dation  of  coins,  it  becomes  an  interesting  inquiry  to 
determine  its  cause.  If  we  take  a  homogeneous 
and  uniform  piece  of  silver,  and  place  it  ujjon  a 
heated  iron,  its  surface  will  oxidate  equally,  if  all 
the  parts  of  it  are  exposed  to  the  same  degree  of 
heat.  A  coin,  however,  differs  from  a  piece  of 
silver  of  uniform  texture,  as  it  has  been  struck  with 
great  force  during  the  act  of  coining.  In  this 
process  the  sunk  parts  have  obviously  been  most 
compressed  by  the  prominent  parts  of  the  die,  and 
the  elevated  parts  least  compressed,  the  metal  being 
left  as  it  were  in  its  natural  condition.  A  coiu, 
therefore,  is  a  piece  of  metal  in  which  the  raised 
letters  and  figures  have  less  density  than  the  other 
])arts,  and  consequently  these  parts  oxidate  sooner, 
or  at  a  lower  temperature.  When  the  letters 
themselves  are  rubbed  off  by  use,  tlie  parts  im- 
mediately below  them  have  also  less  density  tlian 
the  metal  which  surrounds  them,  and  con.se(|uently, 
tliey  receive  from  licat  an  oxidation    and  u  color 
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different  from  that  of  the  surrounding  surface. 
Hence,  the  reason  is  obvious,  why  the  invisible 
letters  are  revived  by  oxidation. 

A  similar  effect  takes  place  in  the  beautiful 
oxidations  which  are  produced  on  a  surface  of 
polished  steel.  When  the  steel  has  hard  portions, 
called  pins  by  the  workmen,  the  uniform  tint  of  the 
oxide  stops  near  these  points,  which  always  display 
colors  different  from  the  rest  of  the  mass. 

The  smoking  of  the  coin,  the  diminution  of  its 
oxidating  power,  by  a  repetition  of  the  experiment, 
and  the  recovery  of  that  power  by  time,  seem  to 
indicate  that  the  softer  parts  of  the  metal  absorb 
something  from  the  atmosphere  which  promotes 
oxidation.  Whether  tliis  is  oxygen  or  not,  remains 
to  be  determined. 

THE  MECHANICAL  POWERS. 

Mechanical  powers  are  simple  arrangements  by 
which  we  gain  power  at  the  expense  of  time  ;  thus, 
if  a  certain  weight  can  be  raised  to  a  certain  Jieight 
by  unassisted  strength,  and  the  same  thing  is  after- 
wards done  with  one-tenth  part  of  the  exertion, 
through  the  use  of  a  mechanic  power,  it  will  be 
found  to  require  ten  times  as  much  time.  In  many 
cases,  however,  loss  of  time  is  not  to  be  put  in 
competition  with  the  abihty  to  do  a  thing  ;  and 
since  the  advantages  which  the  mechanical  powers 
afford  to  man,  by  enabling  him  to  perform  feats 
which,  without  their  assistance,  would-  have  been 
for  ever  beyond  his  reach,  are  incalculably  great, 
the  waste  of  time  is  overlooked,  and  is  much  more 
than  balanced  in  the  general  result.  It  is  true  that 
if  there  are  several  small  weights,  manageable  by 
human  strength,  to  be  raised  to  a  certain  height,  it 
may  be  full  as  convenient  to  elevate  them  one  by 
one,  as  to  take  the  advantage  of  the  mechanical 
powers  in  raising  them  all  at  once ;  because  the 
same  time  will  be  necessary  in  both  cases  ;  but 
suppose  we  should  have  an  enormous  block  of  stone 
or  a  great  tree  to  raise  ;  bodies  of  this  description 
cannot  be  separated  into  parts  proportionable  to 
the  human  strength,  without  immense  labour,  nor, 
perhaps,  without  rendering  them  unfit  for  those 
purposes  to  which  they  are  to  be  applied  ;  hence 
then  the  great  importance  of  the  mechanical  pow- 
ers, by  the  use  of  which  a  man  is  able  to  manage 
with  ease  a  weight  many  times  greater  than  himself. 

There  are  six  mechanic  powers,  viz.  the  lever, 
wheel  and  axle  i  the  inclined  plane ;  the  screw; 
the  2}ulley ;  and  the  wedge;  out  of  the  whole,  or  a 
part  of  which,  it  will  be  found  that  every  mechani- 
cal engine  or  piece  of  machinery  is  constructed. 

The  Lever  being  the  simplest  of  all  the  me- 
chanic powers,  is  in  general  considered  the  first.  It 
is  an  inflexible  rod  or  bar  of  any  kind,  so  disposed 
as  to  turn  on  a  pivot  or  prop,  which  is  always 
called  its  fulcrum.  It  has  the  weight  or  resistance 
to  be  overcome  attached  to  some  one  part  of  its 
length,  and  the  power  which  is  to  overcome  that 
resistance  applied  to  another  ;  and,  since  the  poiver, 
resistance,  and  fulcrum  admit  of  various  positions 
with  regard  to  each  other,  so  is  the  lever  divided 
into  three  kinds  or  modifications,  distinguisTied  as 
the  first,  second,  and  third  kinds  of  lever.  That 
portion  of  it  which  is  contained  between  the  fulcrum 
and  the  power,  is  called  the  acting  part  or  ann  of 
the  lever  ;  and  that  part  which  is  between  the 
fulcrum  and  resistance,  its  resisting  part  or  arm. 

In  the  lever  of  the  first  kind,  the  fulcrum  i§ 
placed  botweeu  the  power  and  th$  resistance.     A 


poker.  In  the  act  of  stirring  the  fire,  well  illustrates 
this  subject ;  the  bar  is  the  fulcrum,  the  hand  the 
power,  and  the  coals  the  resistance  to  be  overcome. 
Another  common  application  of  this  kind  of  lever 
is  the  crow-bar,  or  hand-spike,  used  for  raising  a 
large  stone  or  weight.  In  all  these  cases,  power  is 
gained  in  proportion  as  the  distance  from  the 
fulcrum  to  the  power,  or  part  where  the  men  apply 
their  strength,  is  greater  than  the  distance  from  the 
fulcrum  to  that  end  under  the  stone  or  weight.  A 
moment's  reflection  will  show  the  rationale  of  this 
fact ;  for  it  is  evident  that  if  both  the  arms  of  the 
lever  be  equal,  that  is  to  say,  if  the  fulcrum  be 
midway  between  the  power  and  weight,  no  advan- 
tage can  be  gained  by  it,  because  they  pass  over 
equal  spaces  in  the  same  time  ;  and,  according  to 
the  fundamental  principle  already  laid  down,  as 
advantage  or  poiver  is  gained,  time  must  be  lost ; 
but,  since  no  time.is  lost  under  such  circumstances, 
there  cannot  be  any  power  gained.  If  now,  we 
suppose  the  fulcrum  to  be  so  removed  towards  the 
weight,  as  to  make  the  acting  arm  of  the  lever 
three  times  the  length  of  the  resisting  arm,  we  shall 
obtain  a  lever  which  gains  power  in  the  proportion 
of  three  to  one,  that  is,  a  single  pound-weight 
applied  at  the  upper  end  will  balance  three  pounds 
suspended  at  the  other.  A  pair  of  scissors  consist 
of  two  levers  of  this  kind,  united  in  one  commoa 
fulcrum  ;  thus  the  point  at  which  the  two  levers 
are  screwed  together  is  the  fulcrum  ;  the  handles  to 
which  the  power  of  the  fingers  is  applied,  are  the 
extremities  of  the  acting  part  of  the  levers,  and  the 
cutting  part  of  the  scissars  are  the  resisting  parts 
of  the  levers ;  the  longer,  therefore,  the  handles, 
and  the  shorter  the  points  of  the  scissors,  the  more 
easily  you  cut  with  them.  A  person  who  has  any 
hard  substance  to  cut,  without  any  knowledge  of 
the  theory,  diminishes  as  much  as  possible  the 
length  of  the  resisting  arms,  or  cutting  part  of  the 
scissors,  by  making  use  of  that  part  of  the  in- 
strument nearest  the  screw  or  rivet.  Snuffers  are 
levers  of  a  similar  description  ;  so  are  most  kind 
of  pincers,  the  power  of  which  consists  in  the 
resisting  arm  being  very  short  in  comparison  with 
the  acting  one. 

In  the  lever  of  the  second  kind,  the  resistance  or 
weight  is  between  the  fulcrum  and  the  power. 
Numberless  instances  of  its  application  daily  pre- 
se)it  themselves  to  our  notice  ;  amongst  which  may 
be  enumerated  the  common  cutting  knife,  used  by 
last  and  patten  makers,  one  end  of  which  is  fixed 
to  the  work-bench  by  a  swivel-hook.  Two  men 
carrying  a  load  between  them,  by  one  or  more 
poles,  as  a  sedan  chair,  or  as  brewers  carrying  a 
cask  of  beer,  in  which  case  either  the  back  or  front 
man  may  be  considered  as  the  fulcrum,  and  the 
other  as  the  power.  Every  door  which  turns  upon 
its  hinges  is  a  lever  of  this  kind  ;  the  hinges  may 
be  considered  as  the  fulcnmi,  or  centre  of  motion, 
the  whole  door  is  the  weight  to  be  moved,  and  the 
power  is  applied  to  that  side  on  which  the  handle 
is  usually  fixed.  Nut-crackers,  oars,  rudders  of 
ships,  likewise  fall  under  the  same  division.  The 
boat  is  the  weight  to  be  moved,  the  water  is  the 
fulcrum,  and  the  waterman  at  the  oar  is  the  power. 
The  masts  of  rhips  are  also  levers  of  the  second 
kind,  for  the  bottom  of  the  vessel  is  the  fulcrum, 
the  ship  the  weight,  and  the  wind  acting  against  the 
sail  is  the  moving  power.  In  this  kind  of  lever  the 
j)Ower  or  advantage  is  gained  in  proportion  as  the 
distance  of  the  power  is  greater  than  the  distance 
of  the  weight  from  the  fulcrum ;  if,  for  instance, 
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the  weiglit  hang  at  ouo  inch  from  the  fulcrum,  and 
the  power  ads  at  five  inches  from  it,  the  power 
gained  is  five  to  one  ;  because,  in  such  a  case,  the 
power  passes  over  fi^e  times  as  great  a  space  as  the 
weight.  It  is  thus  evident  why  there  is  considerable 
difficulty  in  pushing  open  a  hea^7  door,  if  the  hand 
is  applied  to  the  part  next  the  hinges,  although  it 
may  be  opened  with  the  greatest  ease  in  the  usual 
method.  In  the  third  kind  of  lever,  the  fulcrum  is 
again  at  one  of  the  extremities,  the  weight  or 
resistance  at  the  other  ;  and  it  is  now  the  power 
which  is  applied  between  the  fulcrum  and  resistance. 
As  in  this  case  the  weight  is  farther  from  the  centre 
of  motion  than  the  power,  such  a  lever  is  never 
used,  except  in  cast's  of  absolute  necessity,  as  in  the 
case  of  lifting  up  a  ladder  perpendicularly,  in  order 
to  place  it  against  a  wall.  The  man  who  raises  it 
cannot  place  his  hands  on  the  upper  part  of  the 
ladder ;  the  power,  there  ore,  is  necessarily  placed 
much  nearer  the  fulcrum  tuan  the  weight ;  for  the 
hands  are  the  power,  theg;oundthe  fulcrum,  and 
the  upper  part  of  the  ladder  the  weight.  The  use 
of  the  common  fire-tongs  is  another  example,  but 
the  circumstance  that  principally  gives  this  lever 
importance  is,  that  the  limbs  of  men  and  animals 
are  actuated  by  it ;  for  the  bones  are  the  levers 
while  the  joints  are  the  fulcra,  and  the  muscles 
which  give  motion  to  the  limbs,  or  produce  the 
power,  are  inserted  and  act  close  to  the  joints, 
while  the  action  is  produced  at  the  extremities  ;  the 
consequence  of  such  an  arrangement  is,  that  al- 
though the  muscles  must  necessarily  exert  an 
enormous  contracticle  force  to  produce  great  action 
at  the  extremities,  yet  a  celerity  of  motion  ensues 
which  could  not  be  equally  well  provided  for  in  any 
other  manner.  We  adduce  one  example  in  illus- 
tration of  this  fact.  In  lifting  a  weight  with  the 
hand,  the  lower  part  of  the  arm  becomes  a  lever  of 
the  third  kind ;  the  elbow  is  the  fulcrum  ;  the 
muscles  of  the  fleshy  part  of  the  arm  the  power ; 
and  as  these  are  nearer  to  the  elbow  than  ^the  hand 
it  is  necessary  that  their  power  should  exceed  the 
weight  to  be  raised.  The  disadvantage,  however, 
witii  respect  to  power,  is  more  than  compensated  by 
the  convenience  resulting  from  this  structure  of  the 
arm  ;  and  it  is  no  doubt  that  which  is  best  adapted  | 
to  enable  it  to  perform  its  various  functions.  From 
these  observations  it  must  appear,  that  although 
this  arrangement  must  be  mentioned  as  a  modifica- 
tion of  the  lever,  it  cannot,  in  strictness,  be  called 
a  mechanical  power  ;  since  its  resisting  arm  is  in  all 
cases,  except  one,  longer  than  the  acting  arm,  and 
that  one  case  is  equal  to  it,  on  which  account  it 
never  can  gain  power,  but  in  most  instances  must 
lose  it. 

(To  be  continued. ) 


COPPER  IN   AMMONIA. 

BY  J.  MACCULLOCH,  M.D.F.R.S.K.L.S. 

It  is  an  unaccountable  omission  of  chemists,  not 
to  have  observed  that  copper  is  soluble  in  ammonia; 
I  mean,  of  course,  in  the  metallic  state.  This  so- 
lution takes  place  rapidly  in  the  heat  at  which  the 
water  of  ammonia  boils.  The  water  is  decomposed 
during  the  process,  for  the  purpose  of  oxidating  the 
metal,  and  hydrogen  is  obtained. 

This  fact  may  be  turned  to  use  in  the  arts.  Gold 
trinkets,  such  as  chains,  are  often  made  of  a  very 
inferior  alloy  ;  and  in  this  country,  I  believe,  they 
are  never  better  than  eighteen  carat  gold.    They  of 


course  require  to  be  colored,  to  use  the  jewclUT's 
term.  This  is  done  by  dissolnng  the  copper  of  tlic 
alloy  to  a  certain  depth  on  the  surface ;  so  that, 
after  this  operation,  the  metal  is  in  fact  gilded, 
nothing  but  pure  gold  being  visible.  The  coat  of 
pure  gold  is  thus  so  slight,  that  it  easily  wears  oflT 
in  use  ;  so  that  the  operation  of  cleaning,  (as  it  is 
supposed  to  be  by  the  owner.s),  reijuires  to  be  fre- 
quently performed,  and  this  is  done  by  a  fresh  pro- 
cess of  solution,  or  coloring. 

The  method  used  by  the  artists  is  the  application 
of  a  mixture  of  neutral  salt,  intended  to  disengage 
nitric  acid,  with  the  assistance  of  heat.  In  what- 
ever manner,  however,  this  is  managed,  there  is 
much  gold  also  dissolved  in- the  operation  ;  so  much 
indeed,  that  where  much  work  of  this  nature  is 
performed,  the  quantity  of  metal  rescued  from  the 
solutions  amounts  to  a  very  considerable  quantity 
annually.  Artists  are  accused  of  doing  this  with 
fraudulent  views  ;  with  what  truth  I  shall  not  pre- 
tend to  say.  Wiatever  the  fact  may  be  as  to  this, 
a  few  repetitions  of  the  coloring  process  are  sufficient 
to  destroy  the  finer  kinds  of  workmanship,  to  the 
great  regret  of  our  ladies. 

Boiling  in  ammonia  is  a  safe  substitute  for  this 
pernicious  process,  as  it  dissolves  the  copper  from 
the  alloy,  and  leaves  in  the  same  manner,  a  gilded 
or  yellow  surface.  It  has  the  advantage  that  it  can 
be  performed  by  any  one,  without  the  necessity  of 
employing  an  artist. 


MISCELLANIES. 

A  Correspondent  informs  us,  that  he  has  found 
that  simple  immersion  in  hot  water  will  effectually 
fix  photogenic  drawings,  the  paper  for  which  has 
been  made  by  nitrate  of  silver  only,  and  that  this 
paper  is  very  sensitive. 

Different  Species  of  Silkwor})is. — The  silk  im- 
ported from  India  is  by  no  means  the  production  of 
the  larva  of  only  one  species  of  moth.  MM. 
Heifer  and  Hugon  have  given  the  following  list  of 
the  insects,  the  silk  of  which  is  known  in  commerce. 

1.  Bombyx  mori.     The  common  silkworm. 

2.  Bombyx  religioses,  (Helf.)  Assam.  The  co- 
coon of  this  phalaena  has  a  finer  filament,  more 
gloss,  and  is  softer  to  the  touch  than  that  of  the 
former  The  larva  lives  on  the  banyan  tree,  {Ficus 
reliyiosn.) 

3.  Saturnina  silhetica,  (Helf.)  is  found  in  the 
mountains  near  Silhet  and  Dacca ;  the  cocoons  are 
very  large. 

4.  Satvrnia  papia,  (L\nn.)  The  most  common 
of  the  Indian  silkworms.  The  silk  most  highly 
prized  in  Europe  is  its  produce.  In  its  wild  state 
the  larva  feeds  on  the  jujube  plant.  ( Zisijphus 
jujtiba,)  and  on  the  Tertninalia  alula,  from  wliich 
the  inhabitants  gatlicr  the  cocoons.  It  has  not 
been  reared  in  Europe,  but  M.  Heifer  found  that  it 
could  bear  domestication  well. 

5.  Sutitrnia  assamensis,  (Helf.)  from  Mooga  in 
Assam,  Its  lar\a  is  found  on  the  Laurus  oblusi- 
folin  and  the  Terayithera  macrophylla.  This  insect 
produces  five  generations  in  the  year ;  the  cocoons 
collected  twice  during  the  winter,  are  the  finest 
and  most  abundant. 

6.  P/ia/tena  cj/nt/iia,  (Drury,)  a  species  com- 
monly reared  throughout  Hindoostan  for  producing 
silk  :  the  larva  feeds  on  the  Ricinus,  grows  rapidly, 
and  is  very  hardy  ;  its  silk  is  coarse,  but  strong,  so 
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that  a  dress  made  from  it  lasts  for  more  than  a 
person's  life,  and  such  dresses  are  transmitted 
from  motl^er  to  daughter. 

It  is  commonly  considered  that  Indian  is  inferior 
to  European  silk,  but  this  more  from  the  slovenly 
way  the  worms  are  reared  in  the  East  than  from 
any  inferiority  in  the  staple.  Attention  is  now 
much  attracted  to  the  subject  in  India,  and  ere  long 
this  produce  will  most  probably  rival  in  quality 
that  from  It«ly. 

Action  of  Water  on  Melted  Glass. — Mr.  Parkes, 
in  his  Essays,  has  adverted  to  some  appearances 
produced  by  water  flung  upon  glass  when  in  the 
furnace,  which  appear  extremely  strange,  although 
they  were  related  to  him  by  the  most  undisputed 
authorities. 

If  a  small  quantity,  even  a  pint  of  water,  were 
to  be  thrown  into  a  crucible  of  glass  in  a  melted, 
or  rather  melting  state,  while  the  scum  or  sandiver 
is  upon  its  surface,  the  water  would  be  converted 
instantly  into  steam,  so  that  an  explosion  would 
take  place  ;  and  if  the  quantity  of  water  were  more 
considerable,  the  furnace  would  probably  be  blown 
down. 

But  when  the  sandiver  has  been  scummed  off, 
and  the  glass  in  quiet  fusion,  if  water  is  thrown  on 
it,  the  globules  dance  upon  the  surface  of  the 
melted  glass  for  a  considerable  time,  like  so  many 
globules  of  quicksilver  upon  a  drum  head,  while  the 
drummer  is  beating  it. 

There  is,  however,  a  similar  appearance  to  this 
that  takes  place  in  iron ;  for  water  evaporates 
sooner  from  a  plate  of  iron  that  is  heated  to  redness 
only,  than  from  a  plate  that  has  been  brought  to  a 
welding  heat,  or  very  nearly  to  the  heat  necessary 
to  melt  it. 

But  in  the  manufacture  of  black  bottles,  it  fre- 
quently happens,  that  while  the  workmen  are 
employed  in  moulding  and  blowing  the  bottles,  that 
the  glass,  or  metal  as  it  is  called,  becomes  too  cold 
to  work,  so  that  .they  find  it  necessary  to  desire  the 
firemen  to  throw  in  cold  and  increase  the  heat. 

This,  however  carefully  it  may  be  done,  will 
sometimes  produce  so  much  dust  that  the  surface  of 
glass  becomes  covered  with  coal  dust.  When  this 
accident  occurs,  it  occasions  such  a  motion  within 
the  melting  pot,  that  the  glass  appears  as  if  it  were 
actually  boiling  ;  and  if  the  metal  was  used  in  this 
stale,  every  bottle  would  be  speckled  throughout 
and  full  of  air  bubbles. 

Now,  as  it  would  be  very  inconvenient  to  wait  for 
the  whole  of  this  coaly  dust  to  be  consumed  by  the 
fire ;  and  besides,  it  might  occasion  the  glass  to 
boil  over  the  edges  of  the  melting  pot,  the  work- 
men have  to  endeavour  to  discover  an  easy  and 
effectual  remedy  for  this  accident ;  and  this  remedy 
is  no  other  than  common  water. 

Whenever  this  ciicumstance  takes  place,  the 
workmen  throw  a  little  water  into  each  of  the 
melting  pots.  This  water  has  the  effect  not  only  of 
stilling  the  boiling  of  the  glass  immediately,  but  it 
also  renders  the  metal  as  smooth  and  pure  as 
before. 

Mr.  Parkes  considers  this  curious  and  almost 
instantaneous  effect,  as  probably  owing  to  the  water 
becoming  decomposed,  and  affording  its  oxygen  to 
the  coal  dust,  and  thus  converting  it  into  carbonic 
acid  gas,  which  immediately  escapes  and  is  dissipa- 
ted in  the  atmosphere. 

Simple  Remedy  to  Purify  Water.— It  is  not  so 
generally  known  as  it  ought  to  be,  that  pounded 


alum  possesses  the  property  of  purifying  water.  A 
large  table-spoonful  of  pulverized  alum,  sprinkled 
into  a  hogshead  of  water,  (the  water  stirred  round 
at  the  time,)  will,  after  a  lapse'of  a  few  hours,  by 
precipitating  to  the  bottom  the  impure  particles,  so 
purify  it  that  it  will  be  found  to  possess  nearly  all  the 
freshness  and  clearness  of  the  finest  spring  water. 
A  pailful,  containing  four  gallons,  may  be  purified 
by  a  single  tea -spoonful. 


QUERIES. 

109 — What  is  Kyan's  Anti-dri(Rot  composition  ? 

IK) — What  is  the  best  rec-eipt  for  permanent  ink, 
for  writing  on  liiien  without  preparation  i 

111 — How  is  the  Koniaphostic  light,  as  shown  at 
the  Surrey  Zoological  Ga^  dens,  produced  f 

112 — What  points  of  CJmparative  difference  are 
there  between  common  ard  voltaic  electricity^ 

113 — How  are  glass  sials,  bread  seals,  and  gum 
seals  made  f 

114 — If  you  place  a  pail  of  water  in  a  fresh- 
painted  room  a  film  of  oil  will  come  on  the  surf  ace. 
What  is  the  reason  of  it  ? 

1 15 — Hoiv  are  the  colored.flames  of  rocket  stars, 
and  other  fire  works,  produced  f 

116 — When  an  effervescing  draught  is  mixed  in 
a  tumbler,  and  stirred  with  a  spoon  or  glass  rod, 
this  striking  the  edge  of  the  glass  emits  a  different 
sound  as  the  effervescence  proceeds.     Why  is  this? 

117 — How  are  straw  hats  whitened  ? 

]  IS — How  is  bees'  wax  bleached  '? 

119 — -How  are  essential  oils  distilled  ? 


CORRESPONDENTS. 

R.Y.H.— The  Southwark  Literary  and  Scientific  Institution, 
situated  at  Newir.gton  Causeway,  Is  the  only  one  in  that 
neighbourhood. 

F.  W.  PRICE. — His  experiment  was  inserted  in  No.  II. 

AN  AMATEUR.— It  is  rather  immaterial  whether  the  con- 
ductor of  an  electrical  machine  be  parallel  to  the  cylinder, 
or  at  right  angles  to  it  The  former  is  more  compact,  and 
certainly  as  etTective.  To  blacken  it  be  may  use  common 
black  paint,  cr  else  copal  varnish,  with  lamp  black  in  it. 
He  may  use  paste  to  stick  tin-foil  to  any  thing. 

OMEGA.— His  letter  will  be  inserted.  The  square  of  the 
cube  root  of  the  solid  contents  is  the  area  of  one  side. 
He  will  find  it  in  the  example  given,  247  31  feet. 

\V.  L.— It  should  be  put  on  warm,  and  not  quite  so  sparingly. 

R.  G.  L.— The  emery  is  put  on  with  grease  only.  We  regret 
that  at  present  we  cannot  assist  him  to  answers  to  his  other 
requests,  but  will  inquire  respecting  them, 

CRAYON. — One  of  his  queries  is  answered  in  the  last  No., 
page  13S,  or  he  may  use  the  eleclrophorus,  mentioned  in 
No.  VI.     The  other  we  shall  shortly  have  an  article  upon. 

0.  D.  C— Partly  answered  in  No.  XVI.,  page  124.. 

CHARLES  B"*«'N.— Chemical  analysis  shall  [meet  with 
immediate  attention.  Next  to  glass  for  electrical  machines 
brown  paper  is  to  be  recommended.  We  have  seen  a 
tolerably  good  one  made  of  mill-board,  varnished.  He 
had,  however,  better  have  glass  at  once.  Electrical  cylin-^ 
ders  are  made  to  size,  cheaply,  at  the  Glass-house,  Holland 
Street,  Black  friars. 

|^=>  Correspondents  are  particularly  requested  to  send  their 
Letters  to  the  Printer,  15,  Old  Broad  Street,  rather  than  to 
the  Publisher,  as  in  the  latter  case  they  are  liable  to  be 
lost,  and  are  always  delayed. 

Answers  to  numerous  Queries  in  our  next. 


Communications,  Books  for  Review,  Inventions  for  Illustra- 
tion, &c.,  to  b*-  addressed  to  the  Editor,  at  the  Printer's. 
.Ml  Letters  must  be  post  paid. 


LONDON :— Printed  by  D.  Francis,  15,  Old  Broad  Street, 
Published  every  S.iturday  by  W.  Brittain,  12,  Paternoster 
Row,  anil  may  be  had  of  all  Booksellers  and  Newsmen  in 
Town  and  Country. 
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THE  STILL. 


DISTILLATION. 

The  term  distillation  is  understood  to  signify  the 
process  of  purifj'ing  liquids  by  boiling,  or  first 
converting  them  into  steam,  and  condensing  that 
steam  afterwards — by  which  means  those  impurities, 
which  are  not  of  a  volatile  nature,  are  retained  in 
the  still  or  vessel  in  which  the  boiling  is  carried  on, 
while  the  steam  itself  contains  the  more  ethereal 
particles  of  the  original  mass. 

In  its  application  to  the  purposes  of  life  distil- 
tation  is  of  the  utmost  im))ortance  and  extent,  and 
would  naturally  be  divided  into  various  sections, 
according  to  the  nature  of  the  product  required. 
Thus  the  distillation  of  ardent  spirits — of  acids — 
of  essential  oils — and  of  bituminous  substances,  as 
in  the  manufacture  of  tar,  coal  gas,  &c.,  are  pro- 
4(;esses  similar  in  principle,  and  in  the  apparatus 
employed,  however  much  they  may  vary  iu  detail 
and  manipulation. 

In  considering  this  process  it  is  first  necessarj'  to 
describe  The  Still,  or,  as  it  was  once  called,  The 
Alembic. 

A  is  the  body  of  the  still — it  is  shaped,  set  in 
brick-work,  and  furnished  with  a   fire  place  in  the 


same  manner  as  a  common  brewing  copper,  except 
that  it  is  contracted  at  the  top  into  a  narrow  orifice, 
only  sufficient  for  a  man  to  creep  in  should  such  be 
requisite.  B  is  the  head,  which  fits  closely  over  the 
upper  part  of  A.  The  head  is  continued  without 
an  open  joint  till  it  arrives  at  C  which  is  the  mouth 
of  the  worm,  or  condenser.  The  worm  proceeds 
in  a  spiral  form  from  the  top  to  the  bottom  of  the 
worm  tub  D — here  it  passes  through  the  wood  of 
the  tub,  ending  in  a  short  piece,  called  the  nose. 
E  is  a  can  to  receive  the  condensed  steam,  which 
during  the  process  passes  from  the  worm.  F  is  a 
pipe  connected  with  the  cistern  K,  to  keep  the 
worm  tub  supi)lied  with  cold  water.  G  is  another 
pipe,  fastened  to  the  upper  part  of  the  tub,  anil 
carried  through  the  floor  to  take  off  the  warm  or  waste 
water.  H  is  the  fire  place.  I  a  trunk,  or  shoot, 
to  carry  away  the  impure  liquid  remaining  in  the 
still  after  the  spirit  is  extracted  from  it.  J  is  the 
coal  hole.  K  the  water  cistern,  which  may  be  at 
any  convenient  distance  or  situation. 

Ihe  process  is  as  follows : — The  liquid,  for 
example  beer,  is  put  into  the  vessel  A,  until  about 
two-thirds  full.  The  head  B  is  put  on  so  as  to 
unite  well  with  the  body,  and  also   with  the  mouth 
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of  the  worm  C.     The  joints  are  now  luted,  that  is, 
filled  up  well  with  the  following 

CEMENT,    OR    LUTE. 

1  \h  of  whitening. 

1  lb  of  flour. 

^  lt>  of  salt — and 

Water  to  make  it  into  a  stiff  dough. 

This  is  the  composition  used  by  all  the  spirit 
distillers.     If  is  hard,  not  liable  to  crack  or  peel  off, 
and  is  the  better  for  keeping.      The  apparatus  is 
now    prepared   for  working.      The   fire    is  urged, 
until  the  contents  of  A  nearly  boil,  which  is  known 
by  a  few  drops  passing  from  the  worm.     Great  care 
is  now  requisite  lest  the  still  should  boil  over,  or  as 
it  is  technically  called,  should  run  foul.     The  fire 
being  watched,   the  still  will  gradually  become  in  a 
boiling  state,  and  the  steam  pass  more  rapidly  into 
the  worm,  and  consequently  the  condensed  spirit 
come  more  rapidly  froni  the  nose   of  it  into  the 
can  placed  beneath.     The  distiller  now  damps  the 
fire  somewhat,    and  opens  the   cock  seen   in  the 
lower  end  of  the  pipe  F,  thus  supplying  the  worm 
tub   with   cold   water.      This  when  first    admitted 
plays  against  the  bottom  of  the  worm,    cooling  as 
much    as  possible    the    spirit    as    it   passes    out — 
becoming  itself  proportionably  heated.     Its  specific 
gravity  being  thereby  lessened  it  ascends,  cooling 
the  worm  in  its  progress  upwards — for  it  will  be 
remarked,  that  the  cooling  of  the  worm,    and  con- 
sequent heating  of  the  water  in  contact  with  it,  is 
gradually  progressive ;  and  as   the  spirit  within  is 
cold  only  when  about  to  run  away,   so  the  water 
arrives  at  its  full  heat  when  at  the  top  of  the  worm 
tub.     In  this  heated  state,  the  water  being  no  longer 
useful  for  condensation,  it  passes  off  by  the  pipe  G. 
The  duty  levied  upon  spirituous   liquors   is  so 
great— the  quantity  consumed   so   enormous — and 
the  facilities  of  the  manufacture,  and  after  disposal 
of  them  so  great,  that  the  excise  regulations  rela- 
tive to  distillation  are  necessarily   numerous  and 
vexatious.     Thus  no  person  is  allowed  to  use  a  still 
of  a   capacity  greater  than  seven  quarts,   without 
giving  notice  and   registering  the  same  ;    if  to_  be 
used  only  for  the  extracting  of  essential  oils,  acids, 
ammonia,  or  other  product,   not  to  be  used  after- 
wards as  a  drinkable  article,  a  few  cautionary  regu- 
lations are  all  that  the  owner  will  be  subjected  to  ; 
but  the  utmost  severity  of  inspection  attends  the 
rectifier,  and  malt  distiller,  to  prevent  infringement 
•of  the  law,  and  to  protect  the  revenue.     For  ex- 
ample, the  rectifier  must  have  one  still,   at  least  of 
120  gallons — give  notice  when  he  is  about  to  work 
— when  not  at  work,  the  head  of  the  still  is  locked 
1)y  a    staple,   or  chain,  passing  over  it  to  a  beam 
above,  and  the  fire-place  door  is  also  kept  fastened 
Tip  by  the  exciseman.      The  distiller  charges  the 
still  when  he  pleases,  and  sends  a  notice  in  writing 
six  hours  previously,  to  inform  the  officer  that  he 
is  about  to  work  at  a  certain  hour  the  next  morning. 
The  exciseman    comes — measures    the    contents — 
locks  down  the  head  with  an  iron  bar  across  it,  as 
represented  in  the   plate — unlocks  the  fire-place, 
and  fastens  up  the  discharging  cock  at  the  bottom 
of   the    still.       In  the  evening,    when    the   whole 
operation    is    done,    the   head   and   fire-place    are 
fastened  up  as  at  first. 

The  first  proceeds,  or  the  spirit  which  runs  im- 
mediately after  the  boiling  commences,  is  very 
strong,  and  remains  so  for  some  considerable  time- 
it  then  gradually  becomes  weaker  and  weaker,  until 
at  last  it  contains  but  little  spirit,  and  that  con- 


taminated with  some  of  the  impurities  of  the  residne 
in  tlie  still.  This  weak  impure  spirit  is  called /e/«/s, 
and  is  set  aside  for  re-distillation.  When  the  whole 
spirit  is  extracted,  the  liquid  remaining  in  the  still 
is  called  spent  ivash,  and  is  either  given  to  pigs 
and  cows,  or  started  from  the  drains  as  useless. 

The  circumstances  which  most  engage  the  atten- 
tion of  the  distiller  are,  first,  to  look  occasionally  at 
the  luting,   and  to  repair  it  in  case  of  a  leakage. 
Secondly,  to  know  when  the  still  is  about  to  boil. 
This   he  ascertains  in  a  curious  manner :    viz.  by 
putting  a  drop  of  candle  grease  upon  the  ball  of  the 
head,    and  others    at   regular    intervals    of    about 
one  foot  each  upwards,  and  along  the  neck.    When 
that  drop  at  the  top  bend  of  the  neck  melts,  the 
steam  is  passing  over,    and  the  fire  is    carefully 
watched — when  all  of   the    spots   are  melted,  tlie 
still  boils.     Thirdly,  his  care  is  to  obtain  the  spirit 
quite  cold,  the  supply  of  water  being  regulated  so 
as  to  bring  the  spirit  to  a  temperature  of  not  greater 
than  60"  Fahrenheit ;    and  fourthly,  to  waste  no 
spirit  by  stopping  the  process  too  soon  ;    this  is 
ascertained  by  throwing  a  spoonful  of   the  feints 
then  passing  into  the  fire  ;    if  it  suddenly  inflames 
it  is  known  still  to  contain  spirit.     This,   however, 
though  the  usual  practice,  is  not  a  criterion,  because 
common   water    thrown  upon  a  hot   fire  will,  by 
being  instantly  decomposed,  flame  in  like  manner- 
The  better  practice  is  to  throw  a  little  on  the  head 
of   the   still;    this,  being  hot,  changes  the  liquid 
thrown  upon  it  into  vapour — if  this  catches  fire, 
upon  the  application  of  a  candle,  it  is  known  to  be 
worth  preserving. 

(To  be  continued.) 


THE  OXIDATION  OF  COPPER-PLATES- 

The  oxidation  of  copper-plates  is  a  matter  of  very 
great  importance  in  the  arts  ;  nor  are  the  printers 
aware  of  the  injury  which  these  sustain  in  conse- 
quence of  it.  It  is  usual,  in  all  great  and  expensive 
works,  not  to  print  more  impressions  at  once  than 
are  required  for  the  present  demand,  when  the 
plates  are  laid  aside  till  they  are  again  wanted. 
Thus  they  are  often  kept  for  many  years  ;  while, 
after  each  operation,  they  acquire  an  iridescent 
oxidated  surface,  which  is  removed  by  the  hand  of 
the  operator  in  the  first  inking.  A  scale  is  thus 
repeatedly  removed  from  the  plate,  to  the  great 
injury  of  all  the  finer  lines — producing  bad  im- 
pressions, and,  together  with  the  ordinary  injury 
from  the  hand  and  the  chalk,  at  length  rendering 
it  what  is  technically  called  rotten  and  useless. 

The  mere  operation  of  inking  must,  in  time, 
wear  out  any  plate,  even  in  the  most  careful  hands  ; 
but  this  evil  would  be  diminished  by  preventing  the 
oxidation  in  question  ;  which,  in  some  cases,  pro- 
duces a  far  thicker  crust  than  would  be  imagined, 
and  as,  in  itself,  sufficient  to  be  a  cause  of  very 
serious  injury  to  the  distances  and  fainter  parts. 

This  evil  might  be  diminished  by  printing  more 
impressions  at  onetime  :  but,  where  it  is  necessary 
to  lay  the  plate  aside,  it  might  be  entirely  prevented 
by  varnishing.  For  this  purpose,  common  lac  var* 
nish  is  easily  applied  ;  and  it  can  be  removed,  when 
requisite,  by  spirits  of  wine.  The  varnish  of 
caoutchouc  might  also  be  used  for  the  same  purpose. 
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THE  MECHANICAL  TOWERS. 
(Resumed  from  page  151,  ajid  concluded.) 

The  Wheel  and  Axle  is  the  next  mechanical 
jiower  to  be  considered  ;  it  must  be  known  to  every 
reader  who  has  seen  a  village  well  ;  for  it  is  by  tliis 
power  that  the  bucket  is  drawn  up,  although  in  such 
cases,  instead  of  a  wheel  attached  to  the  axle,  there 
is  generally  only  a  crooked  handle,  which  answers 
the  purpose  of  winding  the  rope  round  the  axle, 
and  thus  raising  the  bucket.  It  is  evident,  however, 
that  this  crooked  handle  is  equivalent  to  a  wheel ; 
for  the  handle  describes  a  circle  as  it  revolves,  while 
the  straight  piece  which  is  united  to  the  a.'cle 
corresponds  with  the  spoke  of  a  wheel.  This 
power  may  be  resolved  into  a  lever  ;  in  fact,  "what 
is  it  but  a  lever  moving  round  an  axle  ?  and  always 
retaining  the  effect  gained  during  every  part  of  the 
motion,  by  means  of  a  rope  wound  round  the  butt 
end  of  the  axle  ;  the  spoke  of  the  wheel  being  the 
long  arm  of  the  lever,  and  the  half  diameter  of  the 
axle  its  short  arm.  The  axle  is  not  in  itself  a 
mechanical  power,  for  it  is  as  impotent  as  a  lever, 
whose  fulcrum  is  in  the  centre  ;  but  add  to  it  the 
wheel,  and  we  have  a  power  which  will  increase  in 
projx>rtion  as  the  circumference  of  the  wheel  ex- 
ceeds that  of  the  axle.  This  arises  from  the  velocity 
of  the  circumference  being  so  much  greater  than 
that  of  the  axle,  as  it  is  further  from  the  centre  of 
motion ;  for  the  wheel  describes  a  great  circle  in 
the  same  space  of  time  that  the  axle  describes  a 
small  one  ;  therefore  the  power  is  increased  in  the 
same  proportion  as  the  circumference  of  the  wheel 
is  greater  than  that  of  the  axle.  Those  who  have 
ever  drawn  a  bucket  from  a  well  by  this  machine, 
must  have  observed,  that  as  the  bucket  ascended 
nearer  the  top  the  difficulty  increased  :  such  an 
effect  must  necessarily  follow  from  the  views  we 
have  just  offered ;  for  whenever  the  rope  coils  more 
than  once  the  length  of  the  axle,  the  difference 
between  its  circumference  and  that  of  the  wheel  is 
necessarily  diminished.  To  the  principle  of  the 
wheel  and  axle  may  be  referred  the  capstan,  wind- 
lass, and  all  those  numerous  kinds  of  cranes  which 
are  to  be  seen  at  the  different  wharfs  on  the  banks 
of  the  river  Thames.  It  is  scarcely  necessary  to 
add,  that  the  force  of  the  wind-mill  depends  upon  a 
similar  power.  The  tread-mill  furnishes  another 
striking  example.  The  wheel  and  axle  is  sometimes 
used  to  multiply  motion,  instead  of  to  gain  power, 
as  in  the  multiplying  wheel  of  the  common  jack,  to 
which  it  is  applied  when  the  weight  cannot  con- 
veniently have  a  long  line  of  descent ;  a  heavy 
weight  is  in  this  case  made  to  act  upon  the  axle, 
while  the  wheel,  by  its  greatest  circumference, 
winds  up  a  much  longer  quantity  of  line  than  the 
simple  descent  of  the  v/eight  could  require,  and  thus 
the  machine  is  made  to  go  much  longer  without 
winding  than  it  otherwise  woidd  do.  , 

The  Pulley  is  a  power  of  very  extensive  applica- 
tion. Every  one  must  have  seen  a  pulley  ;  it  is  a 
circular  and  flat  piece  of  wood  or  metal,  with  a 
string  which  runs  in  a  groove  round  it.  Where, 
however,  this  is  fixed,  it  cannot  afford  any  power 
to  raise  a  weight ;  for  it  is  evident,  that,  in  order  to 
raise  it,  the  power  must  be  greater  than  the  weight, 
and  that  if  the  rope  be  pulled  down  one  inch,  the 
weight  will  only  ascend  the  same  space ;  con- 
sequently, there  cannot  be  any  mechanical  advan- 
tage from  the  arrangement.  This,  however,  is  not 
the  case,  where  the  pulley  is  not  fixed.      thipposc 


one  end  or  the  rope  be  fastened  to  a  hook  in  ttko 
ceiling  and  that  to  the  moveable  pulley  on  the  rope 
a  cask  be  attached,  is  it  not  evident  that  the  hand 
applied  to  the  otiier  extremity  of  the  rope  will  sus- 
tain it  more  easily  than  if  it  held  the  cask  suspended 
to  a  cord  without  a  pulley  ?  Experience  shows  that 
this  is  the  fact,  and  theory  explains  it  by  suggesting 
that  the  fixed  hook  sustains  half  the  weight,  and 
tliat  the  hand,  therefore,  has  only  the  other  half  to 
sustain.  The  hook  will  also  afford  the  same  assis- 
tance in  raising  the  weight  as  in  sustaining  it ;  if 
the  hand  has  but  one  half  the  weight  ,to  sustain,  it 
will  also  have  only  one  half  the  weight  to  raise  ; 
but  observe,  that  in  raising  the  weight,  the  velocity 
of  the  hand  must  be  double  that  of  the  cask  ;  for 
in  order  to  raise  the  weight  one  inch,  the  hand  must 
draw  each  of  the  strings  one  inch  ;  the  whole  string 
is  therefore  shortened  two  inches,  while  the  weight 
is  raised  only  one.  Pulleys  then  act  on  the  same 
principle  as  the  lever,  the  deficiency  of  strength  of 
the  power  being  compensated  by  its  superior  velo- 
city. It  will  follow,  from  these  premises,  that  the 
greater  the  number  of  pulleys  connected  by  a  string, 
the  more  easily  the  weight  is  raised,  as  the  difficulty 
is  divided  amongst  the  number  of  strings,  or  rather 
of  parts  into  which  the  string  is  divided  by  the 
pulleys.  Several  pulleys,  thus  connected,  form 
what  is  called  a  system,  or  tackle  of  pulleys.  They 
may  have  been  seen  suspended  from  cranes,  to  raise 
goods  into  warehouses,  and  in  ships  to  draw  up  the 
sails. 

The  Inclined  Plane  is  a  mechanic  power  which 
is  seldom  used  in  the  construction  of  machinery, 
but  applies  more  particularly  to  the  moving  or 
raising  of  loads  upon  slopes  or  hills,  as  in  rolling  a 
cask  up  or  down  a  sloping  plank  into  or  out  of  a 
cart  or  cellar,  or  drawing  a  carriage  up  a  sloping 
road  or  hill,  all  wliich  operations  are  performed  with 
less  exertion  than  would  be  required  if  the  same 
load  were  lifted  perpendicularly.  It  is  a  power 
which  cannot  be  resolved  into  that  of  the  lever  ;  it 
is  a  distinct  principle,  and  those  writers  who  have 
attempted  to  simplify  the  mechanical  powers,  have 
been  obliged  to  acknowledge  the  inclined  plane  as 
elementary.  The  method  of  estimating  the  advan- 
tage gained  by  this  mechanical  power  is  very  easy  ; 
for  just  as  much  as  the  length  of  the  plane  exceeds 
its  perpendicular  height,  so  much  is  the  advantage 
gained  ;  if,  for  instance,  its  length  be  three  times 
greater  than  its  height,  a  weight  could  be  drawn  to 
its  summit  with  a  third  part  of  the  strength  required 
for  lifting  it  up  at  the  end ;  but,  in  accordance  with 
the  principle  so  frequently  allutled  to,  such  a  power 
will  be  at  the  expense  of  time,  for  there  will  be 
three  times  more  space  to  pass  over.  The  reason 
why  horses  are  eased  by  taking  a  zigzag  direction, 
in  ascending  or  descending  a  steep  hill,  will  appear 
from  the  jn-eceding  account  of  the  action  of  the 
inclined  plane,  because  in  this  way  the  effective 
length  of  the  inclining  surface  is  increased  while 
its  height  remains  the  same. 

Tlie  Wedge  is  rather  a  compound,  than  a  distinct 
mechanical  i)0wer ;  since  it  is  comi)Osed  of  two  in- 
clined planes,  and  in  action  frequently  performs  the 
functions  of  a  lever.  It  is  sometimes  employed  in 
raising  bodies,  thus  the  largest  ship  may  be  raised 
to  a  small  height  by  driving  a  wedge  below  it ;  but 
its  more  common  application  is  that  of  dividing  and 
cleaving  bodies.  As  an  elevator,  it  resembles  ex- 
actly the  inclined  plane  ;  tor  the  action  is  obviously 
the  vcrv  same,  whether  the  wedge  be  pushed  undtr 
the  load,  or  the  load  be  drawn  over  the  wedge. 


But 
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when  the  wedge  is  drawn  forward,  the  percussive 
tremor  excited  destroys,  for  an  instant,  the  adhesion 
or  friction  at  its  sides,  and  augments  prodigiously 
the  effect.  From  this  principle  chiefly  is  derived 
the  power  of  the  wedge  in  rending  wood  and  other 
substances.  It  then  acts  besides  as  a  lever,  insi- 
nuating itself  into  the  cleft  as  fast  as  the  parts  are 
opened  by  the  vibrating  concussion.  To  bring  the 
action  of  the  wedge,  therefore,  under  a  strict  cal- 
culation, would  be  extremely  difficult,  if  not  im- 
possible. Its  effects  are  chiefly  discovered  by  ex- 
perience. All  the  various  kinds  of  cutting  tools, 
such  as  axes,  knives,  chisels,  saws,  planes,  and  files 
are  only  different  modifications  of  the  wedge. 

The  Screiv  is  a  most  efficient  mechanic  power, 
and  is  of  great  force  and  general  application.  It 
is  in  reality  nothing  more  than  an  inclined  plane 
formed  round  a  cylinder,  instead  of  being  a  con- 
tinued straight  line.  Its  power  is,  therefore,  esti- 
mated by  taking  its  circumference,  and  dividing  this 
by  the  distance  between  any  two  of  its  threads  ;  for 
what  is  taking  the  circumference  of  a  screw,  but 
another  mode  of  measuring  the  length  of  the  in- 
clined plane  which  wraps  round  it  ?  and  taking  the 
distance  between  one  thread  and  the  next  to  it,  is 
but  measuring  the  rise  of  that  incUned  plane  in 
such  length  ;  and  from  the  properties  of  the  inclined 
plane,  it  follows,  that  the  closer  the  threads  of  a 
screw  are  together,  in  proportion  to  its  diameter, 
the  greater  will  be  the  power  gained  by  it. 

ANTI-DRY  ROT. 

The  dry  rot  is  a  plant  called  by  botanists  merulius 
lachrymam,  which  is,  alas,  too  common  on  the 
inside  of  wainscottings,  where  there  is  not  a  free 
circulation  of  air,  in  the  hoUow  trunks  of  trees, 
beams,  ship  timber,  &c.  It  first  appears  like  a 
soft,  very  light,  cottony  mass,  of  a  white  color  ; 
afterwards  it  throws  out  yellow  or  orange-colored 
veins,  which  at  last  become  reddish  brown,  and 
distil  as  it  were  drops  of  water,  filled  with  minute 
ferruginous  sporules  or  seeds,  which,  by  the  liquid, 
are  conveyed  to  other  parts  of  the  trunk  ;  and  thus 
the  dreadful  contagion  is  propagated  far  and  wide, 
and  the  original  timber  broken  up  into  perfect  dust, 
its  destruction  being  occasioned  not  merely  by  the 
growth  of  the  plant  itself,  but  accelerated  by  the 
moisture  thus  introduced. 

The  principle  upon  which  all  anti-dry  rot  prepara- 
tions must  be  formed  is,  that  vegetable  life  should 
be  destroyed,  and  yet  that  the  woody  fibre  should 
not  be  injured — and  to  fulfil  both  these  conditions 
nothingbut  a  solution  of  corrosive  sublimate  is  found 
to  answer,  and  this  in  proportion  to  the  degree  of 
perfection  with  which  the  various  bodies  are  satu- 
rated by  the  drug ;  thus  for  cordage,  canvas,  and 
wood  under  certain  circumstances,  it  is  sufficient, 
but  it  has  yet  to  be  proved  how  far  it  may  be  effi- 
cacious for  large  beams  of  timber,  as  this  must 
depend  upon  the  fact  of  penetration. 

The  following  remarks  are  extracted  from  the 
evidence  taken  before  the  Commissioners  appointed 
to  examine  into  the  efficacy  of  Mr.  Kyan's  process. 

"  All  the  persons  examined,  who  have  used  the 
prepared  wood,  are  of  opinion  that  the  process 
renders  the  ordinary  length  of  time  for  seasoning 
timber  unnecessary.  Sir  Robert  Smirke,  however, 
thinks  that  while  timber  of  large  scantling  may  be 
used  the  sooner  for  it,  still  it  would  not  supersede 
the  usual  length  of  time  for  iseasouiug  wood  for 
joiners'  work." 


As  to  the  strength  of  the  solution,  with  a  view  to 
the  expense,  there  iias  been  great  inconsistency  in 
the  statements  made  to  the  Commissioners.  The 
solution  for  the  experiment  at  Somerset  House, 
consisted  of  224  pounds  of  corrosive  sublimate  to 
1,062  gallons  of  water,  being  rather  more  than  1 
pound  of  corrosive  sublimate  to  5  gallons  of  water, 
(the  proportion  last  named  by  Mr.  Kyan,)  the  price 
of  the  corrosive  sublimate  at  the  time  of  this 
experiment  being  3s.  7rf.  per  pound.  It  was  stated 
by  Mr.  Kyan  that  the  solution  loses  none  of  its 
strength,  and  becomes  in  no  way  altered  by  the 
immersion  of  the  timber  ;  and  the  greater  part  of 
the  solution  in  the  tank,  at  the  time  of  the  Com- 
missioners' visit  to  Mr.  Kyan's  premises,  was  stated 
to  have  been  in  use  some  years. 

"  Two  bottles  of  the  solution  used  for  the  ex- 
periment at  Somerset  House  were  sent  to  Professor 
Faraday,  one  having  been  filled  before  the  inmier- 
sion  of  the  timber,  and  the  other  afterwards  ;  and 
he  has  stated  that  they  contain  the  same  proportions 
of  corrosive  sublimate  in  solution. 

"  On  the  point  of  expense,  it  may  be  proper  to 
observe  that  the  additional  cost  of  building  the 
Samuel  Enderbey,  a  ship  of  420  tons,  entirely  of  the 
prepared  timber,  was  24  0^. ;  and  it  appears  that 
the  Board  of  Admiralty  have  agreed  to  pay  at  the 
rate  of  15s.  a  load  extra  for  such  as  may  be  used  in 
the  construction  of  the  Linnet. 

"  As  to  the  salubrity  of  the  process,  the  evidence 
proves  it  to  have  produced  no  ill  effect  upon  the  health 
of  the  workmen,  who  have  used  the  prepared  tim- 
ber for  shipbuilding  or  other  purposes.  It,  however, 
appears  that  great  caution  is  requisite  in  preparing 
the  solution,  and  in  the  use  of  the  process. 

"  With  regard  to  its  effects  on  the  health  of 
ships'  crew,  the  Commissioners  observe  that  the 
Samuel  Enderbey,  which  was  completely  built  with 
prepared  timber  last  year,  sailed  last  October  for 
the  South  Seas  ;  and  in  three  accounts  received  from 
apprentices  on  board  her,  (none  others  have  come 
to  hand,)  one  of  which  was  dated  lat.  3"  S.,  long. 
24"  30/  W.,  the  crew  was  mentioned  as  being  all 
well.  Another  ship,  the  John  Palmer,  was  exten- 
sively repaired  in  the  autumn  of  1833  with  new 
timbers  and  new  topsides  from  the  light-water 
mark  ;  the  interior  was  also  new  from  the  lower 
deck  upwards  ;  and  the  whole  of  the  timber  usetl 
for  these  works,  as  also  the  plank  used  for  the 
men's  fitted  sleeping  berths,  were  prepared  on 
Mr.  Kyan's  plan.  Two  accounts  received  from  the 
master  since  she  sailed,  one  dated  on  the  Line,  and 
the  other  from  the  Straits  of  Timor,  state  that  the 
crew  were  all  well. 

"The  Commissioners  consider  it  desirable  to 
avoid  any  risk,  by  placing  provisions  in  direct  con- 
tact with  the  prepared  wood  ;  and  they  suggest  that 
ropes  and  sails  being  much  handled  by  seamen,  the 
raw  material  of  them  when  prepared,  should  be 
washed,  prior  to  being  manufactured. 

"As  to  the  alleged  increased  jiurity  of  bilge 
water  in  ships  built  of  the  prepare<l  timber,  some 
that  was  pumped  out  of  the  Samuel  Enderbey  last 
autumn,  'was  perfectly  sweet.'  " 


THE   INDIAN   BLOW-PIPE 

When  a  native  of  Macoushi  goes  in  quest  of 
featliercd  or  other  game,  he  seldom  carries  his 
bow  and  arrows.  It  is  the  hluw-pipe  he  then  uses. 
This  extraordinary  tube  of  death,  is,  perhaps,  one 
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of  tlie  greatest  natural  curiosities  in  Guiana.  It  is 
not  found  in  the  country  of  Macoushi.  Those 
Indians  tell  you  that  it  prows  to  tlie  south-west  of 
them,  in  the  wilds  which  extend  betwixt  them  and 
the  Rio  Negro.  The  reed  must  grow  to  an 
amazing  length,  as  the  part  the  Indians  use  is  from 
ten  to  eleven  feet  long,  and  no  tapering  can  be 
perceived  in  it,  one  end  being  as  thick  as  the  other. 
It  is  of  a  bright  yellow  color,  perfectly  smooth 
both  inside  and  out.  It  grows  hollow  ;  nor  is 
there  the  least  appearance  of  a  knot  lliroughout 
the  whole  extent.  The  natives  call  it  o«r«/<.  This 
of  itself,  is  too  slender  to  answer  the  end  of  a 
blow-pipe ;  but  there  is  a  species  of  palm,  larger 
and  stronger,  and  common  in  Guiana,  and  this 
llie  Indians  make  use  of  as  a  case,  in  which  they 
put  the  ourah.  It  is  brown,  susceptible  of  a  fine 
polish,  and  appears  as  if  it  had  joints  five  or  six 
inches  from  each  other.  It  is  called  samourah, 
and  the  pulp  inside  is  easily  extracted,  by  steeping 
it  for  a  few  days  in  water.  Thus  the  ourah  and 
samourah,  one  within  the  other,  form  the  blow- 
pipe of  Guiana.  The  end  which  is  applied  to  the 
mouth  is  tied  round  with  a  small  silk-grass  cord, 
to  prevent  its  splitting;  and  the  other  end,  w-hich 
is  apt  to  strike  against  the  ground,  is  secured  by 
the  seed  of  the  acuero  fruit,  cut  horizontally 
through  the  middle,  with  a  hole  made  in  the  end, 
through  which  is  put  the  extremity  of  the  blow- 
pipe. It  is  fastened  on  with  string  on  the  outside, 
and  the  inside  is  filled  up  with  wild  bees'  wax. 
The  arrow  is  from  nine  to  ten  inches  long.  It  is 
made  out  of  the  leaf  of  a  species  of  palm-tree, 
called  coucourite,  hard  and  brittle,  and  pointed  as 
shai-p  as  a  needle.  About  an  inch  of  the  pointed 
end  is  poisoned  with  the  woitrali.  The  other  end 
is  burnt,  to  make  it  still  harder,  and  wild  cotton 
is  put  round  it  for  about  an  inch  and  a  half.  It 
requires  considerable  practice  to  put  on  this  cotton 
well.  It  must  just  be  large  enough  to  fit  the  hol- 
low of  the  tube,  and  taper  off  to  nothuig  down- 
wards. They  tie  it  on  Avith  a  thread  of  the  silk 
grass,  to  prevent  its  slipping  off  the  arrow. 

With  a  quiver  of  poisoned  arrows  slung  over 
his  shoulder,  and  with  his  blow-pipe  in  his  hand, 
in  the  same  position  as  a  soldier  carries  his  mus- 
ket, the  Macoushi  Indian  advances  towards  the 
forest  in  quest  of  powises,  maroudis,  vvaracabas, 
and  other  feathered  game. 

These  generally  sit  high  up  in  the  tall  and  tufted 
trees,  but  still  are  not  out  of  the  Indian's  reach ; 
for  his  blow-pipe,  at  its  greatest  elevation,  will 
send  an  arrow  300  feet.  Silent  as  midnight  he 
steals  under  them,  and  so  cautiously  does  he  tread 
the  ground,  that  the  fallen  leaves  rustle  not  be- 
neath his  feet.  His  ears  are  open  to  the  least 
sound,  while  his  eye,  keen  as  that  of  the  lynx,  is 
employed  in  finding  out  the  game  in  the  thickest 
shade.  Often  he  imitates  their  cry,  and  decoys 
them  from  tree  to  tree,  till  they  are  within  reach 
of  his  tube.  Then  taking  a  poisoned  arrow  from 
his  quiver  he  puts  it  in  the  blow-pipe,  and  collects 
his  breath  for  the  fatal  puff.  About  two  feet  from 
the  end  through  which  he  blows,  there  are  fastened 
two  teeth  of  the  acoari,  and  these  serve  him  for 
a  sight.  Silent  and  swift  the  arrow  flies,  and  sel- 
dom fails  to  pierce  the  object  at  which  it  is  sent. 
Sometimes  the  wounded  bird  remains  in  the  same 
tree  w'here  it  was  shot,  and  in  three  minutes  falls 
down  at  the  Indian's  feet.  Should  lie  take  wing, 
liis  flight  is  of  short  duration,  and  tlie  Indian, 
following  the  direction  he  has  gone,  is  sure  to  find 
liiiii  dead.     It  is  natural  to  imagine  that,  -when  a 


slight  wound  only  is  inflicted,  the  game  will  make 
its  escape.  Far  otherwise  ;  the  woorali  poison 
almost  instantaneously  mixes  with  blood  or  water 
so  that  if  you  wet  your  linger,  and  dash  it  along 
the  poisoned  arrow  in  the  quickest  manner  possible, 
you  are  sure  to  carry  olf  some  of  the  poison! 
Though  three  minutes  generally  elapse  before  the 
convulsions  come  on  in  the  wounded  bird,  still  a 
stupor  evidently  takes  place  sooner,  and  this  stu- 
por manifests  itself  by  an  apparent  unwillingness 
in  the  bird  to  move. 

The  Indian,  on  his  return  home,  carefully  sus- 
pends his  blow-pipe  from  the  top  of  his  spiral  roof, 
seldom  placing  it  in  an  oblique  position,  lest  it 
should  receive  a  cast. 


DRAINING  LAND   BY    STEAM    POWER. 

The  drainage  of  land  by  steam  power  has  been 
extensively  adopted  in  the  fens  of  Lincolnshire, 
Cambridgeshire,  and  Bedfordshire,  and  with  im- 
mense advantage.  A  steam  engine  of  10-horse 
power  has  been  found  sulRcient  to  drain  a  district 
comprising  1,000  acres  of  land,  and  the  water  can 
always  be  kept  down  to  any  given  distance  below 
the  plants.  If  rain  fall  in  excess,  the  water  is 
^thrown  off  by  the  engine  ;  if  the  weather  is  dry, 
the  sluices  can  be  opened,  and  water  let  in  from 
the  river.  The  engines  are  required  to  work  four 
months  out  of  the  twelve,  at  intervals  varying 
with  the  season,  where  the  districts  are  large ; 
the  expense  of  drainage  by  steam  power  is  about 
2s.  ()d.  #>•  acre.  The  first  cost  of  the  work  varies 
•with  the  different  nature  of  the  substrata,  but 
generally  it  amounts  to  20*.  ^  acre  for  the  ma- 
chinery and  buildings.  An  engine  of  40-horse 
power,  and  scoop-wheel  for  draining,  and  requisite 
buildings,  costs  about  £4,000,  and  is  capable  of 
draining  4,000  acres  of  land.  In  many  places  in 
the  fens,  land  has  been  purchased  at  from  £10  to 
£20  ^  acre,  which  has  been  so  much  improved 
by  drainage  as  to  be  worth  £00  or  £70  ^^  acre. 
The  following  list  shows  the  number  of  steam- 
engines  employed  for  this  purpose  in  England  : — 
Deeping  Fen,  near  Spalding,  Lincolnshire,  con- 
taining 25,000  acres,  is  drained  by  two  engines  of 
80  and  60-horse  power.  March  West  Fen,  in 
Cambridgeshire,  containing  3,G00  acres,  by  one 
engine  of  40-horse  power.  Misserton  Moss,  with 
Everton  and  Graingley  Cars,  containing  about 
G,000  acres,  efl'ectually  drained  by  one  engine  of 
40-horse  power.  Littleport  Fen,  near  Ely,  about 
28,000  acres,  drained  by  two  steam  engines  of 
30  or  40-liorse  power  each.  Before  steam  was 
used  there  were  75  wind-engines  in  this  district, 
a  few  of  which  are  still  retained.  Middle  Fen, 
near  Sohain,  Cambridgeshire,  containing  7,000 
acres,  drained  by  an  engine  of  GO-horse  power. 
Water-Beach  Level,  between  Ely  and  Cam- 
bridgeshire, containing  5,G00  acres,  by  a  steam 
engine  of  GO-horse  power.  Magdalen  Fen,  near 
Lynn,  in  Norfolk,  contains  upwards  of  4,000  acres, 
and  is  completely  drained  by  a  steam  engine  oi 
40-horse  power.  March  Fen  District,  Cam- 
bridgeshire, of  2,700  acres,  is  kept  in  the  finest 
possible  state  of  drainage  by  a  30-hor8c  power 
engine.  Felt  well  Fen,  near  Brandon,  2, 100  acres, 
by  an  engine  of  20-hoiso  power.  Soham  Mere, 
Cambridgeshire,  formerly,  as  its  name  implies,  a 
lake,  of  1,G00  acres,  drained  by  a  40-liorsc  power 
engine — the  lift  at  this  place  being  very  conside- 
rable. 
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ARTESIAN    WELLS. 

This  is  the  term  bestowed  on  springs  of  water, 
foi-mcd  by  pcrlbrating  the  earth  with  boring-rods, 
until  a  subterranean  body  of  water  be  reached, 
Avhose  sourL'cs  are  higher  than  the  spot  where  the 
operation  takes  place.  The  eflbrt  which  water 
makes  to  reach  its  own  level  causes  it  to  ascend 
above  the  surface,  and  thus  a  supply  of  this  ne- 
cessary element  is  often  obtained  in  districts 
otherwise  destitute.  The  term  is  derived  from 
Artois,  a  province  of  France,  where  water  is 
chiefly  obtained  by  boring. 

The  question  as  to  whence  Artesian  -wells  derive 
their  supplies  is  one  of  the  most  interesting  con- 
uected  with  the  subject.  The  vapours  of  the  at- 
mosphere form  one  of  their  sources.  A  few  hours 
after  heavy  rains,  the  miners  of  Cornwall  observe 
a  considerable  augmentation  in  the  water  contained 
in  some  of  their  deepest  pits.  The  fountain  of 
Nismes,  in  France,  throws  out,  when  lowest,  about 
280  gallons  per  miiuite  ;  but  if  heavy  rain  falls  in 
the  north-west,  although  at  a  distance  of  seven  or 
eight  miles,  its  volume  is  increased  to  up\Tards  of 
20U0  gallons.  The  temperature,  however,  is 
scarcely  changed  by  this  great  additional  quantity  ; 
thus  proving  that  it  passes  with  great  rapidity  by 
channels  situated  very  deeply  below  the  surfaceT 
The  fountain  of  Vaucluse,  likewise  in  the  south 
of  France,  if  it  received  all  the  rain  which  fell 
during  the  whole  year,  on  an  extent  of  thirty 
square  leagues,  would  not  obtain  a  supply  adequate 
to  the  yearly  issue  which  it  pours  forth.  When  it 
rises  from  its  subterranean  bed,  it  in  reality  forms 
a  river  ;  and  the  volume  of  its  waters  when  at  its 
lowest  is  estimated  at  480  square  yards  per  minute, 
•which  at  limes  is  swelled  to  1494  square  yards. 
Its  mean  volume  is  962  square  yards.  'I'liis  foun- 
tain, it  is  clear,  must  obtain  its  waters  from  some 
more  abundant  source  than  the  percolation  of  raiu 
•water  through  the  pores  and  fissures  of  the  earth. 
Its  reservoirs,  also,  must  be  capable  of  containing 
a  great  mass  of  fluid,  and  the  channels  by  which  it 
flows  must  be  large  enough  to  contain  a  subterra- 
nean river. 

These  reservoirs  and  these  channels  are  created 
by  fractures  in  great  areas  of  stratified  rock,  occa- 
sioned by  the  action  of  a  mighty  power,  which,  at 
some  period,  has  broken  them  in  various  directions. 
In  some  cases,  these  cavities  actually  withdraw 
from  the  surface  considerable  rivers.  The  Guadiana 
loses  itself  in  a  flat  country,  in  the  midst  of  a  vast 
prairie ;  and  wlien  a  Spaniard  liears  an  Englishman 
or  a  Frenchman  speaking  of  the  bridges  of  their 
respective  countries,  he  will  tell  them  that  there  is 
one  in  Estremadura  on  which  100,000  cattle  can 
graze.  The  Mcusc  and  several  other  rivers  in 
Franco  also  disappear  in  the  same  manner  ;  some 
being  sucked  in  by  apertures  in  their  bed,  situated 
at  various  distances  alongthe  course  of  thestrcam. 
In  the  Austrian  dominions,  the  river  Poick  pursues 
its  course  in  the  cavern  of  Adelsberg,  where  its 
•waters  lose  themselves,  and  re-appear  several 
times.  This  cavern  has  been  penetrated  for  the 
space  of  two  leagues  from  its  entrance,  at  which 
point  a  lake  presents  itself  which  has  not  yet  been 
crossed.  Humboldt  mentions  a  cavern  in  South 
America,  about  twenty-five  yards  high  and  twenty- 
seven  or  twenty-eight  broad,  which  the  traveller 
can  penetrate  for  800  yards,  into  whose  recesses 
are  rolled  the  waters  of  a  stream  above  ten  yards 
wide.  The  gTotto  of  Wincborg,  in  Saxony,  is 
also  a  remarkable  instance  of  the  extent  of  the 
earth's  internal  communications,  being  connected 


with  the  cavern  of  Cresfield,  fi-om  •which  it  is  some 
leagvies  distant. 

The  Artesian  fountain  at  Tours  recently  pre- 
sented some  phenomena  proving  the  existence  of  an 
extensive  and  complete  lincof  subterranean  com- 
munication. In  January,  1831,  the  vertical  tube 
by  which  the  waters  of  this  fountain  ascended 
was  shortened  a  little  more  than  four  yards,  on 
which  its  volume  was  immediately  auguienled  a 
third ;  but  this  sudden  increase  rendered  the 
water  less  clear  than  usual.  During  many  hours 
there  were  brought  to  the  surface,  from  a  depth 
of  above  110  yards,  various  substances,  among 
which  were  recognised  twigs  of  hawthorn,  several 
inches  in  length,  blackened  by  their  long  stay  in 
the  water — stalks  and  roots  of  marshy  plants — 
and  seeds  of  various  kinds,  in  a  state  which 
showed  that  they  had  been  in  the  water  since  the 
harvest,  and,  consequently,  that  about  four  months 
had  been  spent  in  performing  their  hidden  voyage. 
Shells,  and  other  deposits  which  a  small  river,  or 
stream  of  fresh  water,  leaves  when  it  overflows 
its  banks,  were  also  brought  up  during  the  in- 
creased action  of  the  fountain,  proving  the  free- 
dom with  which  they  circulated  at  the  depths 
below. 

An  instance  is  mentioned  by  M.  Arago  in  the 
'  Annuaire,'  for  1835,  of  one  of  these  subterranean 
rivers  being  reached  by  some  workmen  who  were 
boring  for  water  close  to  the  Barriere  de  Fontaine- 
bleau,  at  Paris.  As  usual,  the  progress  of  the 
work  was  slow,  but,  all  at  once,  the  boring-rod 
descended  nearly  eight  yards.  When  they  at- 
tempted to  withdraw  it,  it  was  evident  that  it  was 
suspended  in  a  body  of  water  whose  current  was 
so  strong  as  to  occasion  the  instrument  to  oscillate 
in  a  particular  direction. 

The  temperature  of  Artesian  springs  is  invariably 
higher  in  proportion  as  their  depth  increases.  The 
deepest  of  which  we  have  seen  any  statement  is 
near  Dieppe,  and  is  about  3^10  yards  below  the 
surface.  A  well  formed  near  Perpignan  produces 
about  425  gallons  per  minute;  and  one  at  Tours 
ascends  more  than  two  yards  above  tho  surface, 
and  gives  342  gallons  per  minute. 

In  France,  the  waters  of  Artesian  springs  are 
sometimes  made  tho  moving  power  in  corn-mills. 
At  Frontes,  near  Aire,  the  waters  of  ten  Artesian 
springs  put  in  motion  the  wheels  of  a  large  mill, 
and  act  besides  upon  the  bellows  and  forge  hammer 
of  a  nail  manufactory.  At  Tours,  a  well  of  nearly 
150  yards  in  depth  pours  225  gallons  per  minute 
into  the  troughs  of  a  wheel  seven  yards  in  diameter, 
which  is  the  moving  power  of  an  extensive  silk 
manufactory.  Besides  their  general  utility  in  irri- 
gations, and  for  purposes  of  domestic  comfort  and 
salubrity,  the  water  of  Artesian  springs  has  been 
specially  applied  with  advantage  for  other  useful 
objects.  The  workshops  of  M.  Bruckmarm,  in 
Wurtemburg,  are  warmed  by  means  of  water  con- 
veyed in  pipes  from  an  Artesian  spring,  the  tem- 
perature of  whose  source  is  considerably  higher 
tlian  that  of  the  atmosphere.  M.  Arago  also  states 
that  there  are  green-houses  whose  temperature  is 
kept  up  by  means  of  the  circulation  of  a  constant 
volume  of  Artesian  waters.  At  Erfurt,  they  are 
used  in  the  formation  of  artificial  beds  of  cress, 
which  produce  £12,000  a-ycar.  In  the  north  of 
France,  the  reservoirs  in  which  the  flax  is  steeped 
which  is  destined  to  be  employed  in  the  manufac- 
ture of  lace  and  the  finer  descriptions  of  linen,  arc 
supplied  by  Artesian  springs,  whose  waters,  being 
remarkably  clear  and  of  equable  temperature, 
dissolve  the  vegetable  matter  ■with  the  least  injury 
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to  the  most  valuable  properties  of  the  plant.  In 
fish-preserves  it  is  often  found  that  the  fish  arc 
killed  both  by  the  severity  of  the  winter  ami  the 
excessive  heats  of  summer  ;  but  this  cflcct  of  the 
inequality  of  the  seasons  has  been  prevented  at 
the  fish-p')nds  of  Montmorency,  near  Paris,  by 
furnishing  them  abundantly  with  Artesian  waters. 

CASTS  OF  LEAVES  OF  PLANTS. 

Very  accurate  casts  of  leaves  of  plants  may  be 
prepared  by  a  very  simple  process.  A  quantity 
of  fine  grained  sand,  in  rather  a  moist  state,  must 
be  provided,  on  the  surface  of  which  a  leaf  selected 
for  casting-  from  should  be  laid,  in  the  most  natural 
position  the  taste  of  the  artist  can  effect,  by  bank- 
ing up  the  sand  beneath  its  more  elevated  parts 
by  the  lateral  pressure  of  the  blade  of  a  knife  ; 
when  thus  the  leaf  has  been  supported  in  every 
part,  its  surface  should,  by  means  of  a  broad  camel 
hair  pencil,  be  covered  over  by  a  thin  coating  of 
wax  and  burgundy  pitch,  rendered  fluid  by  heat : 
the  leaf  being  now  removed  from  the  sand  and 
dipped  into  cold  water  the  wax  becomes  hard, 
and  at  the  same  time  sufliciently  tough  to  allow 
the  leaf  being  ripped  off  from  the  wax  mould, 
without  altering  the  fonii  of  the  latter.  The  wax 
mould  is  now  placed  on  the  sand,  and  banked  up 
in  every  part,  as  the  leaf  at  first  was ;  and  then 
an  edge  or  border  being  raised  or  sand  around  the 
leaf,  at  a  sufficient  distance,  very  thin  plaster  of 
Paris  is  then  poured  over  the  leaf,  and  a  camel- 
hair  pencil  is  used  to  brush  the  fluid  plaster  into 
every  hollow  on  the  surface,  and  exclude  air- 
bubbles.  As  soon  as  the  plaster  is  set,  it  will  be 
found  on  taking  it  up  from  the  sand,  that  the  heat 
generated  during  the  setting  of  the  plaster,  will 
have  softened  the  wax,  and  that  the  same  may  be 
dexterously  rolled  up  from  the  impression  thereof 
on  the  plaster :  and  thus  the  most  beautiful  and 
perfect  moulds  may  be  obtained  for  making  any 
number  of  plaster  casts  iu  relievo,  of  the  leaf 
which  has  been  selected. 


ON     MOUTH   GLUE,     AND     JOINING 
SHEETS   OF   DRAWING  PAPER. 

Mouth  glue  is  the  best  substance  hitherto  known 
for  joining  several  sheets  of  paper  together,  when 
a  single  sheet  is  not  of  sufficient  size  to  hold  the 
design. 

This  glue  is  in  fact  nothing  but  the  common  glue 
scented,  in  order  to  take  away  the  disagreeable 
smell  and  taste.  For  this  purpose,  4  oz.  of  the 
best  English  glue  is  broken  to  pieces,  put  into  a 
glazed  earthen  or  stone  ware  pipkin,  and  is  floated 
with  cold  water :  after  remaining  two  or  three 
days,  the  superfluous  water  is  poured  off,  and  the 
moistened  and  softened  glue  melted  on  a  slow  fire  : 
when  melted,  2  oz.  of  common  sugar  is  added  by 
degrees,  and  some  also  add  a  spoonful  of  lemon 
juice — but  this  appears  useless.  The  melted  glue 
is  then  poured  out  on  a  marble  slab,  about  18 
inches  square ;  or  even  a  wooden  slab  of  the  same 
size,  a  wall  of  wax  being  first  made  round  the 
slab,  and  the  whole  nibbed  with  a  rag  well  soaked 
with  sweet  oil.  The  mouth  glue  is  left  for  four 
or  five  days  to  set,  or  until  it  can  be  removed  in 
a  cake,  which  is  usually  a  quarter  of  an  inch  thick. 
After  this  a  napkin,  folded  in  four,  is  placed  on  a 
board,  and  being  put  over  the  glue,  the  whole  is 
turned,  so  that  the  glue  may  lie  upon  the  napkin ; 
another  of  which,  also  folded  in  four^  is  warmed 


and  placed  on  the  cako  of  glue,  and  on  that  a 
board  and  weight  The  cake  is  turned  several 
times  a  day,  for  a  fortnight,  and  each  time 
covered  with  a  warm  napkin.  At  the  expiration 
of  this  time  it  should  be  sufficiently  firm  to  stand 
on  its  edge  without  bending ;  but  by  no  means 
brittle.  The  greater  the  weight  it  is  pressed  with, 
the  thinner  does  the  cake  become.  When  suffi- 
ciently dry,  the  cake  is  to  be  cut  with  scissors ; 
and  the  pieces  which  are  generally  three  inches 
long,  eight  or  nine  lines  wide,  and  one  line  thick, 
are  placed  on  the  napkins  so  as  not  to  touch  one 
another.  The  use  of  the  weight  is  to  prevent  the 
curling  up  of  the  glue  as  it  dries,  and  the  napkins 
to  absorb  the  oil  it  takes  from  the  mould. 

The  two  pieces  of  paper  which  are  to  be  joined, 
are  to  be  cut  very  straight  with  a  penknife  and 
steel  rule ;  and  if  the  paper  is  sufficiently  thick, 
both  the  edges  may,  by  an  expert  artist,  be  cut 
half-way  through,  so  as  not  to  increase  the  thick- 
ness. If  this  is  not  the  case,  the  sheets  are  to  be 
laid  so  that  the  slight  bur  made  by  the  knife  may 
be  as  little  perceived  as  possible,  which  is  done  by 
putting  one  sheet  with  its  right  face,  i.e.  that  on 
which  the  paper  mark  is  read  aright  uppermost, 
and  the  other  sheet  with  the  other  face  upper- 
most; then  cutting  the  edge,  and  afterwards  turn- 
ing them  so  that  both  may  have  their  right  face 
uppermost,  and  with  their  edges  overlapping  one 
another  about  a  line  or  two,  and  a  slip  of  paper, 
also  cut  very  straight,  is  laid  on  the  under  sheet, 
so  as  to  meet  the  edge  of  the  upper  as  close  as 
possible.  Both  sheets,  and  this  slip,  are  kept  in 
their  places  by  rules  loaded  with  weights,  and 
nicks  are  made  on  each  side  to  show  if  any  de- 
rangement takes  place.  A  piece  of  the  glue, 
sharpened  at  the  point,  being  then  held  in  the 
mouth,  between  the  teeth,  for  three  or  four  mi- 
nutes, is  to  be  taken  out  and  rubbed  between  the 
edges  of  the  paper,  in  the  middle  of  the  joining, 
for  about  the  breadth  of  an  inch  and  a  half.  This 
being  done  as  quickly  and  lightly  as  tlie  artist  can, 
a  piece  of  paper  is  put  on  the  joining,  and  the 
place  is  nibbed  with  an  ivory  knife,  or  the  handle 
of  an  office  penknife.  A  fresh  piece  on  one  side 
of  this  joining  is  then  glued  in  the  same  manner ; 
and  then  one  on  the  other  side,  and  so  on  alter- 
nately, first  one  side  and  then  the  other,  until  the 
whole  of  the  edges  are  joined.  The  paper  is  to 
be  shifted  a  little  on  the  table  each  time,  that  it 
may  not  be  accidentally  glued  to  it,  by  the  oozing 
of  any  part  of  the  glue  ;  and  care  must  be  taken 
that  the  glue  be  not  rubbed  too  hard  on  the  paper. 

This  operation,  which  requires  great  neatness, 
is  best  done  when  the  sheet  which  is  to  be  under- 
most lies  next  the  artist.  Many,  for  fear  of  having 
a  pucker  in  the  joint,  begin  at  the  end  next  Uie 
left  hand  and  proceed  to  the  right. 


MISCELLANIES. 

Afoisture  in  Plants. — The  quantity  of  simple 
moisture,  or  rather  of  pure  water  which  some 
plants  raise  from  the  earth  is  uncommonly  great. 
This  is  beautifully  exempliticd  in  the  organization 
of  some  creeping  plants,  in  which  the  moisture  is 
frequently  conveyed  the  distance  of  forty,  or  fifty, 
or  a  hundred  yards,  before  it  reaches  the  leaves  or 
fruit,  or  perhaps  the  assirailatiug  organs  of  the 
vegetable.  A  plant  of  this  sort  liaving  been  acci- 
dentally cut  across,  eontimied  to  pour  out  pure, 
liiiijiid,  and  tasteless  water,  in  such  a  quantity  as 
to  fill  a  wine-glass  in  about  half  an  hour. 
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Method  of  itnpreynating  Water  with  Iroyi. — 
Place  a  few  pieces  of  silver  coin,  alternating  with 
pieces  of  sheet  iron,  in  water.  It  will  soon  acquire 
a  chalybeate  taste,  and  a  yellowish  hue,  and  in 
twenty-four  hours  flakes  of  oxide  of  iron  will  appear. 
Hence  if  we  replenish  with  water  a  vessel  in  which 
such  pile  is  placed,  after  each  draught,  we  may 
have  a  competent  substitute  for  a  chalybeate  spring. 

Clean  copper-plates  alternating  with  iron,  or  a 
clean  copper  wire  entwined  on  an  iron  rod,  would 
produce  the  same  effect ;  but  as  the  copper  also 
yields  an  oxide,  which  is  poisonous,  it  is  safer  to 
employ  silver. 

ANSWERS   TO    QUERIES. 

60 — Why  do  lobsters  become  red  by  boiling  ?  Be- 
cause particles  of  the  shell  in  lobsters  experience, 
by  the  effect  of  heat  in  boiling,  a  change  of  position, 
which  renders  them  fit  to  absorb  all  the  rays  of 
light  except  the  red,  which  they  reflect. 

72 — What  is  the  reason  that  a  razor  cuts  better 
after  being  dipped  in  hoi  water  ?  Because  the  heat, 
by  expanding  the  metal,  in  a  great  degree  obliterates 
the  irregularities  of  the  edge  of  the  instrument. 

73 — Why  do  the  siaibeanis  extinguish  afire'? 
Because  the  air  being  rarified  by  the  sun's  heat  a 
sufficiency  of  it  does  not  reach  the  fire — on  the 
contrary,  when  the  air  is  coldest  the  fire  burns 
brighest,  it  being  then  best  supplied  with  oxygen. 

75 — Why  does  the  freezing  of  flesh  j)reserve  it 
rom  putrefaction  ?  Because  one  of  the  necessary 
conditions  of  putrefaction  is  a  certain  degree  of 
temperature,  and  as  this  is  above  the  freezing  point 
of  course  flesh  when  colder  than  that  cannot  become 
putrescent, 

76 —  When  a  sudden  thaw  comes  why  are  the 
outside  walls  of  our  houses  covered  with  hoarfrost  1 
Because  the  walls  cannot  be  restored  so  suddenly 
to  a  warmer  state  as  the  air,  therefore  any  particles 
of  moisture  settling  upon  them  will,  for  a  time,  be 
frozen,  although  a  general  thaw  may  have  com- 
menced around. 

83 — Is  there  any  method  to  preserve  steel  goods 
from  rust  f  A  thin  coating  of  caoutchouc  is  re- 
commended. It  is  an  excellent  preservative  of  iron 
and  steel  articles  from  the  action  of  the  air  and 
moisture;  its  unalterability,  consistence  when  heated, 
adhesion  to  iron  and  steel,  and  facility  of  removal, 
renders  it  an  admirable  substance  for  this  purpose. 
The  caoutchouc  is  to  be  melted  in  a  close  vessel, 
that  it  may  not  inflame.  It  will  require  nearly  the 
temperature  of  fusing  lead,  and  must  be  stirred  to 
prevent  burning.  Mix  some  oil  with  the  caout- 
chouc, which  render  it  easily  applicable  ;  and  leaves 
tlue  substance,  when  dry,  as  a  firm  varnish,  imper- 
vious to  moisture.  This,  when  required,  may  easily 
be  removed  by  a  soft  brush,  dipped  in  warm  oil  of 
turpentine.  H.  S.  F. 

[Mr.  Pepys  preserved  steel  goods  by  a  far  more 
philosophical  method — that  is,  by  merely  wrapping 
them  in  zinc  foil.  He  found  that  a  table  knife,  with 
a  piece  of  zinc  wrapped  round  it,  was  preserved 
from  rust,  though  soaked  for  a  month  in  sea  water, 
while  another  knife,  not  connected  with  zinc,  was 
very  much  corroded.  This  is  available  where  the 
last  receipt  is  not,  particularly  in  the  exportation 
of  cutlery.  Table  knives  are  best  kept  from  rust 
by  having  the  ferules  made  of  zinc,  or,  if  not  in 
use,  by  being  wrapped  in  zinc  foil,  or  in  a  cloth  with 
pieces  of  zinc.  Knife  boxes,  scissor  sheaths,  sword 
cases,  tkc,  should  always  be  made  of  zinc. — Ed.] 


90 — Is  there  any  method  of  removing  stains  or 
yellow  spots  froyn  books  or  prints,  that  have  been 
contracted  by  damp  f  Dissolve  chloride  of  soda  in 
water,  and  wash  it  over  the  print,  &c.  which  will 
restore  much  of  its  original  clearness  of  color ; 
and,  unless  the  mixture  be  very  strong,  the  texture 
of  the  paper  and  color  of  the  ink  will  not  be  injured. 

104 — What  sort  of  gum  or  glue  do  the  modellers 
in  card-board  tise  ?  Common  gum,  mixed  with 
flake  white  or  whitening,  till  the  whole  is  of  a  thick 
pasty  consistence. 

109—  What  is  Kyan's  Anti-Dry  Rot  composition  ? 
Answered  in  page  156. 

112 — What  points  of  comparative  difference  are 
there  betiveen  common  and  voltaic  electricity  ? 
Common  electricity  makes  gold  leaves  diverge,  vol- 
taic does  not.  Common  electricity  decomposes 
water  with  difficulty,  voltaic  very  readily  does  so. 
In  common  electricity  when  any  decomposition 
takes  place  the  elements  do  not  seek  particular 
poles  or  parts  of  the  apparatus,  in  voltaic  they 
always  do. 

117 — Hoiv  are  straw  hats  whitened!  They  are 
first  washed  with  soap  and  water,  and  then  placed 
in  a  box  along  with  burning  sulphur  for  an  hour. 

118 — How  is  bees'  wax  bleached?  By  being 
rolled  out  into  very  thin  ribbons,  and  spread  for 
some  time  upon  the  grass — that  it  may  be  exposed 
to  the  sun  and  wind. 


To  the  Editor  of  the  Magazine  of  Science. 

Sir. — The  enonnous  price  charged  by  opticians  for 
covered  copper  wire,  and  a  desire  to  diminish  as 
much  as  'possible  the  expense  of  electro-magnetic 
studies,  induces  me  to  inform  your  readers  how 
they  may  get  it  cheaper. 

Those  who  cover  bonnet  wire  charge  about  6cf. 
per  pound.  It  is  only  necessary  then  to  discover 
a  wire  coverer,  and  supply  him  with  the  copper 
wire  :  as,  thus,  it  will  not  cost  one-third  the  op- 
ticians' charge.  A  man  of  this  description,  whose 
name  is  Green,  and  who  lives  near  the  western  end 
of  Quaker  Street,  Spitalfields,  covered  lately  2^ 
pounds  of  copper  with  silk  for  2s.  6rf.  The  first 
cost  of  the  wire,  which  was  No.  16,  was  Is.  3rf. 
per  pound — thus  I  had  2j  pounds  of  well-covered 
wire  for  hs.  1\d.  Smaller  wire  in  proportion. 
When  covered  with  cotton  it  is  about  4d.  per  pound 
less. — I  remain,  your's  respectfully, 

G.  FRANCIS. 
55,  Great  Prescott  Street. 

P.S.  Though  this  letter  was  once  inserted  in  the 
"  Annals  of  Electricity,"  it  will  not  diminish  its 
utility  here. 


CORRESPONDENTS. 

T.  Be. — The  quantity  of  oxyiien  in  common  air  is,  according 
to  Dr.  Thompson,  20  ^  cent. :  that  is,  in  every  100  parts 
there  are  20  of  oxygen  and  SO  nitrogen. 

Answers  to  various  other  Contributors  in  our  next 


Communications,  Books  for  Review,  Inventions  for  Illustra- 
tion, &c..  to  be  addressed  to  the  Editor,  at  the  Printer's. 
AM  Letters  must  be  post  paid. 
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MICROSCOPES. 


There  are  two  principal  varieties  of  the  Micro- 
scope, the  Simple  Microscope,  or  IVIounted  Lens, 
and  the  Compound  Microscope. 

The  Simple  Microscope  is  a  little  instrument, 
intended  to  render  the  use  of  a  simple  lens  more 
convenient  and  less  fatiguing.  In  respect  to  the 
clearness  and  distinctness  of  the  image,  no  other 
magnifying  instrument  can  be  compared  with  it. 
The  others  excel  it  only  in  the  degree  of  their  mag- 
nifying power,  and  in  the  size  of  their  fields  of 
vision.  The  construction  of  the  instrument,  as 
figured  in  the  plate,  No.  1,  is  amply  sufficient  for 
all  the  purposes  of  microscopical  scientific  inves- 
tigation. It  is  represented  with  the  barrel  A,  &c., 
appertaining  to  a  compound   instrument ;    but  it 


becomes  a  Simple  Microscope  by  merely  unscrewing 
the  barrel  at  the  lower  end,  leaving  on,  or  else 
screwing  in  its  place,  a  single  lens. 

Let  A  be  a  tube,  of  four  inches  long,  placed 
vertically,  and  shaped  like  a  fru^truni  of  a  cone  at 
its  lower  extremity  ;  into  the  narrower  end  of  this, 
at  C,  is  inserted  a  lens  of  short  focus,  which  is 
called  the  object  glass.  The  two  lenses,  which  form 
the  eye-glass,  are  adapted  to  tlie  opposite  end  of  the 
tube  by  means  of  a  short  tube  ii,  wliicli  slides  up 
and  down  witliin  the  principal  one,  ns  seen  in 
section  in  Fig.  2.  The  whokt  of  tlie  inner  surfaces 
of  these  tubes  are  painted  black,  but  not  with  a 
glossy  color,  in  order  to  intercept  all  the  rays 
which   do   not  pass   directly   through  the  various 
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lenses.  C  is  a  horizontal  arm,  connected  with  the 
upright  support  by  means  of  a  screw  at  D.  This 
arm  supports  the  lens  tube,  or  body  of  the  in- 
strument. Upon  the  upright  support  is  seen  the 
object  frame,  which  is  capable  of  motion  up  and 
down,  and  may  be  fixed  at  any  point  by  the  screw 
at  tlie  back  of  it.  The  part  underneath  the  lens  is 
a  ring  of  brass,  into  which  it  is  necessary  that  a 
common  piece  of  plate  glass  should  fit,  or  a  small 
watch  glass  is  extremely  convenient  for  viewing 
solutions,  living  insects,  &c.  Across  this  part  the 
various  sliders  of  objects  are  placed  ;  and,  as  will 
be  seen,  are  capable  of  lateral  motion  in  every 
direction,  to  adjust  them  to  the  proper  focus.  F  is 
a  reflector,  suspended  upon  and  moveable  in  a 
frame,  that  thus  it  may  be  turned  so  as  to  reflect 
the  light  either  of  the  sun,  or  of  a  candle.  G  is 
the  box,  serving  as  a  stand,  and  being  furnished 
with  a  drawer  to  hold  the  various  parts  of  the  in- 
strument when  not  in  use. 

Fig.  2  shows  a  section  of  the  body. 

Fig.  3  is  a  moveable  double-convex  lens,  which 
is  used  to  illuminate  the  surface  of  opaque  objects 
by  transmitted  or  direct  light.  It  fits  into  a  hole 
made  in  the  object  frame,  and  sometimes  is  fur- 
nished with  its  own  distinct  stand.  It  is  placed 
between  the  light,  and  the  object  to  be  examined. 

Fig.  4  is  a  semi-circular  metallic  reflector,  to  be 
screwed  upon  the  lower  end  of  the  tube,  beneath 
the  lens  at  C,  Fig.  1 — to  reflect  the  light  which 
passes  upwards  from  E  on  to  any  opaque  object 
placed  upon  the  frame  to  be  examined — as,  by  day- 
light, the  lens  No.  3,  cannot  always  be  so  con- 
veniently used,  because  it  then  acts  as  a  burning 
glass — that  is  if  used  to  converge  the  sun's  rays. 
,  Fig.  5  is  a  small  pair  of  steel  forceps,  to  be  used 
for  the  purpose  of  holding  any  small  object  intended 
for  examination.  It  is  moveable  backwards  and 
forwards  in  its  socket,  as  well  as  up  and  down 
by  a  joint,  at  the  end  of  a  stem,  which  fits  a  hole 
made  in  front  of  the  object  frame.  At  the  other 
end  of  the  forceps  is  a  needle,  with  a  small  piece  of 
ivory  screwed  upon  it  near  the  end,  which  is 
blackened  on  one  side,  while  the  other  remains 
white  ;  both  the  ivory  and  needle  jioint  are  for  the 
■holding  of  such  objects  as  it  may  be  most  conve- 
nient thus  to  examine. 

Fig.  6  is  a  pair  of  hand  forceps,  for  the  purpose 
of  taking  up  an  object  from  the  table,  &c.  It  is 
made  of  a  piece  of  thin  brass,  cut  into  proper 
shape,  and  doubled  or  rivetted  at  the  heel.  As  too 
much  light  is  to  be  deprecated  in  using  the  micro- 
scope, it  is  useful  to  have  a  diaphragm,  such  as  a  piece 
of  fine  gold-beater's  skin,  fastened  to  a  frame  or 
ring  in  such  a  manner  that  it  may  readily  be 
attached  under  the  object  frame,  and  thus,  by 
softening  the  light,  and  preventing  any  imnatural 
glare,  render  the  object  more  clearly  definable. 

The  following  observations  on  the  comparative 
merits  of  various  descriptions  of  Microscopes, 
from  Raspail's  "  Organic  Chemistry,''  are  so  true, 
and  of  such  general  value,  that  we  quote  them, 
rather  than  put  his  ideas  into  other  words,  as  must 
be  the-  case  if  we  did  not. 

"  The  greater  part  of  modern  writers  on  the 
microscope,  addressing  themselves  to  the  public 
whose  approbation  they  courted,  or  to  judges  whose 
favour  they  sohcited,  although  equally  incapable  of 
estimating  the  value  of  observations — these  writers, 
I  say,  could  find  no  better  warrant  for  the  exactness 
of  their  statements  tlian  the  liigh  character  of  tlie 
microscopes  which  they  had  used.     '  We  observed 


this,'  they  write  in  their  essays,  '  with  t'tie  beautiful 
microscope  of  Adams — with  the  excellent  micro- 
scope of  Selligue — with  the  incomparable  micro- 
scope of  Amici ;'  and  aUthe  world  is  charmed  with 
the  incontestable  discovery  made  by  the  help  of 
such  powerful  instruments.  Tliere  is  in  these 
pompous  announcements  a  mLxture  of  charlatanism 
aud  simplicity.  These  authors  make  use  of  a  form 
of  language  which  their  predecessors  had  used  be- 
fore them  ;  it  was  the  customary  passport  to  the 
crown  which  credulity  was  about  to  award  them. 
I  presented  myself,  with  observations  made  by  a 
rude  instrument,  a  single  lens  of  the  value  of  2  fr. 
(Is.  Sd.)  mounted  in  a  copper  frame,  fastened  into 
a  block  of  wood ;  and  I  had  the  audacity  to  attack 
the  splendid  observations  of  our  rich  philosophers. 
It  was  a  desperate  contest,  as  might  be  expected 
when  unprotected  poverty  ventured  to  knock  at  the 
gates  of  the  sanctuary  in  which  science  was  en- 
shrined by  fortune.  The  principles  which  I  then 
laid  down  having  been  since  generally  admitted,  it 
will  be  sufficient  to  state  them  shortly. 

"  With  a  single  mounted  lens,  a  magnifying 
power  of  150  diameters  may  be  obtained.  The 
rays  of  light,  having  but  two  surfaces  to  traverse, 
only  twice  experience  the  aberrations  of  sphericity 
and  refrangibility.  Therefore  it  is  obvious  that  the 
image  will  be  more  sharper  and  more  clear  than 
with  any  other  microscope. 

"  But  it  will  be  said,  with  the  compound  micro- 
scope we  obtain  a  power  of  from  1000  to  2000 
diameters.  What  a  superiority  is  here  I  This  would 
be  in  some  degree  true,  if,  along  with  these  enor- 
mous enlargements,  the  image  preserved  the  sharp- 
ness and  clearness  which  it  has  when  seen  by  a 
single  lens.  But  this  is  altogether  impossible  with 
a  power  of  even  800  diameters  ;  for,  the  rays  having 
so  many  surfaces  to  traverse  in  the  compound  mi- 
croscope, consequently  suffer  so  much  loss,  that 
the  image  which  the  eye  perceives  has  a  certain 
confusion  which  fatigues  it,  and  prevents  any  thing 
more  from  being  thus  discovered  than  by  the  single 
lens.  Clearness  is  a  sufficient  compensation  for  the 
want  of  enlargement.  What  does  it  signify  to  me, 
in  fact,  if  you  show  me  giants  when  I  can  scarcely 
distinguish  them  in  the  mist  ? 

"  Besides,  if  we  could  suppose  that  instnmients 
of  such  power  could  give  us  images  as  distinct  as 
their  makers  promise,  the  superiority  of  the  com- 
pound microscope  will  not  be  so  marvellous  as  it 
appears  to  be,  if  the  difference  be  reduced  to  its 
most  simple  expression.  For,  with  an  enlargement 
of  1000,  the  compound  microscope  would  only 
enlarge  the  object  six  times  as  much  as  the  single 
lens  of  the  simple  microscope  ;  and  this  is  an  ad- 
vantage which  attention  and  the  habit  of  observing 
will  in  a  very  complete  manner  sui)i>ly.  Besides, 
the  great  difference  of  size  which  we  find  in  an 
organ,  accortUng  to  the  species  from  which  it  is 
taken,  tends  also  to  diminish  the  importance  of  this 
advantage,  and  to  render  it,  so  to  speak,  accidental. 
For  the  organ  which  in  one  species  was  inapprecia- 
ble by  a  single  lens,  I  have  found  in  another  sjie- 
cics  jjossessed  of  such  dimensions,  that  it  has  ap- 
peared to  me  possible  to  dissect  it  by  the  aid  of  the 
simple  microscope. 

"  The  advantages  of  compound  microscopes  in 
general,  over  simple  ones,  consist  in  enlarging  the 
field  of  vision — in  obtaining  a  great  magnifying 
power  while  the  object  is  at  a  greater  distance  from 
the  object-glass — and  in  permitting  the  dissection 
of  the  object  to  be  performed  as  by  direct  vision. 
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"  But  I  repeat,  that  these  advantages  are  not 
such  that  the  vahie  of  these  observations  depends 
on  them.  I  possess  a  good  compound  microscope, 
and  have  had  within  my  reach  the  best  microscopes, 
and  yet  I  still  willingly  recur  to  my  modest  mounted 
lens,  and  sometimes  give  it  the  preference  to  any 
other.  It  ought  to  be  recollected  that  the  beau- 
tiful observations  of  Swammerdam  were  almost 
all  made  with  a  single  lens." 

(To  be  continued.) 


WATER  AS  AN  ALBIENT. 

Rain  Water,  when  collected  in  the  open  fields,  is 
certainly  the  purest  natural  water,  being  produced 
as  it  were  by  a  natural  distillation.  WTien,  however, 
it  is  collected  near  large  towns,  it  derives  some 
impregnation  from  the  smoky  and  contaminated 
atmosphere  through  which  it  falls  ;  and  if  allowed 
to  come  in  contact  with  the  houses,  will  be  found  to 
contain  calcareous  matter ;  in  which  case  it  ought 
never  to  be  used  without  being  previously  boiled 
and  strained.  Hippocrates  gave  this  advice ;  and 
M.  Margraaf,  of  Berlin,  has  shown  the  wisdom 
of  the  precaution,  by  a  satisfactory  series  of 
experiments. 

Spring  Water,  in  addition  to  the  substances 
detected  in  rain  water,  generally  contains  a  small 
portion  of  muriate  of  soda,  and  frequently  other 
salts  :  but  the  larger  springs  are  purer  than  the 
smaller  ones ;  and  those  which  occur  in  primitive 
countries,  and  in  silicious  rocks,  or  beds  of  gravel, 
necessarily  contain  the  least  impregnation.  An 
important  practical  distinction  has  been  founded 
upon  the  fact,  that  the  water  of  some  springs 
dissolves  soap,  while  that  of  others  decomposes 
and  curdles  it ;  the  former  has  been  termed  soft,  the 
latter  hard,  water.  Soft  water  is  a  more  powerful 
solvent  of  all  vegetable  matters,  and  is  consequently 
to  be  preferred  for  domestic  as  well  as  medicinal 
purposes.  The  brewer  knows  well,  from  experience, 
how  much  more  readily  and  copiously  soft  water 
will  dissolve  the  extractive  matter  of  his  malt  ;  and 
the  housewife  does  not  require  to  be  told,  that  hard 
water  is  incapable  of  making  good  tea.  Sulphate 
of  lime  is  the  salt  which  generally  imparts  the 
quality  of  hardness  to  water  ;  and  it  has  been  said 
that  its  presence  will  sometimes  occasion  an  uneasy 
sense  of  weight  in  a  weak  stomach.  The  quantity 
of  this  salt  varies  considerably ;  but,  in  general,  it 
appears  that  the  proportion  of  five  grains  in  a  pint 
of  water  will  constitute  hardness,  unfit  for  washing 
with  soap,  and  for  many  other  purposes  of  domestic 
use.  Animals  appear  to  be  more  sensible  of  the 
impurities  of  water  than  man.  Horses,  by  an  in- 
stinctive sagacity,  always  prefer  soft  water;  and 
when,  by  necessity  or  inattention,  they  are  confined 
to  the  use  of  that  which  is  hard,  their  coats  become 
rough  and  iU-conditioned,  and  they  are  frequently 
attacked  with  the  gripes.  Pigeons  are  also  known 
to  refuse  hard,  after  they  have  been  accustomed  to 
soft  water. 

River  Water, — This  being  derived  from  the  con- 
flux of  numerous  springs  with  rain  water,  generally 
posesses  considerable  purity  ;  that  the  proportion  of 
its  saline  contents  should  besmall,  is  easily  explained 
by  the  precipitation  which  must  necessarily  take 
place  from  the  union  of  different  solutions  :  it  is, 
however,  liable  to  hold  in  suspension  particles  of 
eaithy- matter,  which  impair  its  transparency,  and 


sometimes  its  salubrity.  This  is  apparently  the 
case  with  the  Seine,  the  Ganges,  and  the  Nile  :  but 
as  the  impurities  are,  for  the  most  part,  only  sus- 
pended, and  not  truly  dissolved,  mere  rest,  or  fil- 
tration will  therefore  restore  to  it  its  original  purity. 
The  chemist,  therefore,  after  such  a  process,  would 
be  unable  to  distinguish  water  at  London  from  that 
at  Hampton  Court.  There  exists  a  popular  bilief, 
that  the  water  of  the  Thames  is  peculiarly  adapted 
for  the  brewery  of  porter  ;  it  is  only  necessary  to 
observe,  that  such  water  is  never  used  in  the  Lon- 
don breweries.  The  vapid  taste  of  river,  when 
compared  with  spring  water,  depends  upon  the  loss 
of  air  and  carbonic  acid,  from  its  long  exposure. 

Well  Water  is  essentially  the  same  as  spring 
water,  being  derived  from  the  same  source ;  it  is, 
however,  more  liable  to  impurity  from  its  stagna- 
tion or  slow  infiltration :  hence  our  old  wells  fur- 
nish much  purer  water  than  those  which  are  more 
recent,  as  the  soluble  ])articles  are  gradually  washed 
away.  Mr.  Dalton  obserTCs,  that  the  more  any 
spring  is  drawn  from,  the  softer  the  water  will 
become. 

Soft  Water  has  been  supposed  to  be  unwhole- 
some, and  in  particular  to  produce  bronchocele, 
from  the  prevalence  of  that  disease  in  the  Alps ; 
but  it  does  not  appear-  upon  what  principle  its  insa- 
lubrity can  depend.  The  same  strumous  afifection 
occurs  at  Sumatra,  where  ice  and  snow  are  never 
while,  on  the  contrary,  the   disease  is  quite 
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unknown  in  Chili  and  Thibet,  although  the  rivers 
of  those  countries  are  supplied  by  the  melting  of 
the  snow  with  which  the  mountains  are  covered. 
The  same  observations  will  apply  to  ice  water.  The 
trials  of  Captain  Cook,  in  his  voyage  round  the 
world,  prove  its  wholesomeness  beyond  a  doubt :  in 
the  high  southern  latitudes  he  found  a  salutary 
supply  of  fresh  water  in  the  ice  of  the  sea.  "  This 
melted  ice,"  says  Sir  John  Prii>gle,  "  was  not  only 
sweet  but  soft,  and  so  wholesome  as  to  show  the 
fallacy  of  human  reasoning,  unsupported  by  experi- 
ments." When  immediately  melted,  snow  water 
contains  no  air,  as  it  is  expelled  during  the  act  of 
freezing,  consequently  it  is  remarkably  vapid  :  but 
it  soon  recovers  the  air  it  had  lost,  by  exposure  to 
the  atmosphere. 

Lake  Water  is  a  collection  of  rain,  spring,  and 
river  waters,  contaminated  with  various  animal  and 
vegetable  matters,  which  from  its  stagnant  nature 
have  undergone  putrefaction  in  it.  This  objection 
may  be  urged  with  greater  force  against  the  use  of 
water  collected  in  ponds  and  ditches,  and  which  the 
inhabitants  of  some  districts  are  often  under  the 
necessity  of  drinking.  An  endemic  diarrhoea  has 
been  known  to  arise  from  such  a  circumstance. 

Marsh  Water,  being  the  most  stagnant,  is  the 
most  impure  of  all  water,  and  is  generally  loaded 
with  decomposing  vegetable  matter.  There  can  be 
no  doubt,  that  numerous  diseases  have  sprung  up 
from  its  use. 


WAX  FIGURES. 

In  ancient  Greece,  wax  was  used  for  iinjiressions  of 
seals,  for  encaustic  painting,  and  for  a  varnish  for 
marble  walls  and  statues.  There  was  also  a  distinct 
class  of  artists,  called  puppel-maktrs  by  the  Cireeks, 
and  siyil/arii  by  the  Roniuis,  who  worked  oidy,  or 
chierty,  in  wax.  Figures  of  beautiful  Itnys  in  wil\ 
ol'tm  adorned  the  bed-rooms  of  the  (i recks.  The 
subjects  most  frequently  represented  in  wax,   how- 
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ever,  belonged  to  the  vegetable  kingdom,  being 
branches,  fruits,  flowers,  wreaths,  &c.  It  was  cus- 
tomary to  construct  a  little  garden  of  flower  pots 
and  fruit  baskets,  in  every  house,  in  honor  of 
Adonis,  at  the  time  of  his  feast ;  but  as  this  was 
celebrated  so  early  in  the  year  that  even  in  Greece 
it  was  difficult  to  find  flowers  and  fruits  ;  wreaths, 
cornucopise,  fruits,  &c.  of  wax,  were  used  as  sub- 
stitutes. In  sorcery,  also,  wax  figures  were  em- 
ployed ;  and  Artemidorus  tells  us,  in  his  work  on 
Dreams,  that  waxen  wreaths  in  dreams  foreboded 
sickness  and  death.  The  notorious  Heliogabulus 
set  dishes  of  wax  before  his  guests,  to  tantalize 
them  with  representations  of  all  the  luxuries  in 
■which  he  revelled.  At  present  wax  is  used  for 
imitations  of  anatomical  preparations,  or  of  fruits  ; 
it  also  serves  the  sculptor  for  his  models  and  stu- 
dies, also  for  little  portrait  figures  in  basso  relievo. 
The  latter  can  be  executed  with  delicacy  and  beauty ; 
but  wax  figures  of  the  size  of  life,  which  are  often 
praised  for  their  likeness,  overstep  the  proper  limit 
of  the  fine  arts.  The  attempt  to  imitate  life  too 
closely,  which,  in  contrast  with  their  ghastly  fixed- 
ness, has  a  tendency  to  make  us  shudder.  In  the 
genuine  work  of  art  there  is  an  immortal  life,  in 
idea,  which  speaks  to  our  souls  without  attempting 
to  deceive  our  senses.  The  wax  figure  seems  to 
address  the  mortal  in  us  ;  it  is  a  petrified  pictiire 
of  our  earthly  parts.  The  line  at  which  a  work  of 
art  should  stop,  in  its  approach  to  nature,  is  not 
distinctly  marked ;  but  it  cannot  be  overstepped 
without  affecting  us  disagreeably.  In  Florence, 
all  parts  of  the  human  body  are,  at  present,  imi- 
tated, in  colored  wax,  for  the  study  of  anatomy. 
More  than  thirty  rooms  in  the  palace  are  filled 
with  these  wax  preparations  ;  also  plants  are  found 
there,  imitated  to  deception,  in  wax.  Exact  imi- 
tations in  wax  of  vegetable  productions  do  not 
produce  the  same  unpleasant  emotions  as  wax 
images  of  men  and  animals,  because  they  have,  by 
nature,  a  more  stationary  character. 

The  first  idea  of  forming  figures  of  wax  of  this 
kind  was  conceived  by  Nones,  of  Genoa,  a  hospital 
physician  in  the  seventeenth  century.  He  was 
about  to  preserve  a  human  body  by  embalming  it ; 
but,  not  being  able  to  prevent  putrefaction  entirely, 
he  conceived  the  idea  of  having  the  body  imitated 
as  accurately  as  possible  in  wax.  The  abbate 
Zumbo,  a  Sicilian,  who  understood  nothing  of 
anatomy,  but  was  skilled  in  working  in  wax,  imitated 
the  head  of  the  body  so  perfectly,  under  the  direc- 
tion of  Nones,  in  colored  wax,  that  many  who  saw 
it  took  it  to  be  the  real  head.  Zumbo  secretly 
made  another  copy,  and  went  with  it  to  France, 
where  he  pretended  to  have  invented  the  art.  He 
soon  died.  De  Nones  then  had  the  whole  body 
perfectly  copied  by  a  Frenchman,  named  De  Lacroix. 
In  1721,  La  Courege  exhibited  similar  figures  in 
Hamburg  ;  and,  in  1737,  others  were  publicly  sold 
in  London.  The  works  of  Ercole  Lelli,  Giovanni 
Manzohni  and  his  wife,  which  were  formerly  pre- 
served in  the  institute  of  Bologna,  and  were  thence 
carried  to  Paris,  were  remarkably  fine.  Beautiful 
figures  in  wax,  made  by  Anna  Manzolini,  are  pre- 
served in  Turin  and  Petersburg.  She  died  in  1 755. 
More  modern  artists  in  this  line,  in  Italy,  are 
L.  Calza,  Filippo  Balugani,  and  Ferrini.  The 
celebrated  Fontana,  in  Florence,  carried  this  art  to 
a  high  degree  of  excellence,  lie  received  so  many 
orders  that  he  employed  a  large  company  of 
anatomists,  model  cutters,  wax-mouklfrs,  and  pain- 
ters.    Yet  he  generally  confined  himself  to  repre- 


sentations of  the  intestines.  Vogt,  in  the  university 
of  Wittenberg,  used,  in  his  lectures,  wax  prepa- 
rations, in  imitation  of  the  fine  branches  of  vessels. 
Pinson,  and  at  a  later  period,  Lanmonier,  at  Rouen, 
distinguished  themselves  in  this  department,  in 
France.  The  composition  for  this  purpose  consists 
of  four  parts  wax,  three  parts  white  turpentine, 
and  some  olive  oil,  or  hog's  lard,  suitably  colored. 
The  b\ilk  of  the  figure  is  formed  with  the  hands ; 
the  finer  parts  are  made  with  instruments  of  various 
forms ;  some  figures  are  cast.  The  moulds  ought 
to  be  of  gypsum,  and  consist  of  many  pieces,  co- 
vered inside  with  oil.  The  wax  is  poured  into  a 
hole  at  the  feet,  and  the  whole  is  then  thrown  into 
cold  water,  that  the  wax  may  be  separated  the  more 
easily. 

INKS. 

Black  Ink. — Nut-galls,   sulphate   of   iron,  and 
gum,  are  the  only  substances  truly  useful  in  the 
preparation  of  ordinary  ink  ;  the  other  things  often 
added  merely  modify  the  shy.dc,  and  considerably 
dimiuisli  the  cost  to  the  manufacturer  upon  the 
great  scale.      Many  of    these  inks  contain  little 
gallic  acid,  or  tannin,  and  arc  therefore  of  inferior 
quality.     To  make  12  gallons  of  ink  we  may  take, 
12  pounds  of  nutgalls, 
5  pounds  of  green  sulphate  of  iron. 
5  pounds  of  gum  Senegal, 
12  gallons  of  water. 

The  bruised  nutgalls  are  to  bo  put  into  a  cylin- 
drical copper,  of  a  depth  equal  to  its  diameter,  and 
boiled,  during  three  hours,  with  three  fourths  of 
the  above  quantity  of  water,  taking  care  to  add 
fresh  water  to  replace  what  is  lost  by  evaporation. 
The  decoction  is  to  be  emptied  into  a  tub,  allowed 
to  settle,  and  the  clear  liquor  being  drawn  off,  the 
lees  are  to  be  drained.  Some  recommend  the 
addition  of  a  little  bullock's  blood  or  white  of 
egg,  to  remove  a  part  of  the  tannin.  But  this 
abstraction  tends  to  lessen  the  product,  and  will 
seldom  be  practised  by  the  manufacturer  intent 
upon  a  large  return  for  his  capital.  The  gum  is 
to  be  dissolved  in  a  small  quantity  of  hot  water, 
and  the  mucilage,  thus  formed,  being  filtered,  is 
added  to  the  clear  decoction.  The  sulphate  of 
iron  must  likewise  be  separately  dissolved,  and 
well  mixed  with  the  above.  The  color  darkens 
by  degrees  in  consequence  of  the  peroxidizement 
of  the  iron,  on  exposing  the  ink  to  the  action  of 
the  air.  But  ink  affords  a  more  durable  writing 
when  used  in  the  pale  state,  because  its  particles 
are  then  finer,  and  penetrate  the  paper  more  inti- 
mately. When  ink  consists  chiefly  of  tannate  of 
peroxide  of  iron,  however  black,  it  is  merely  su- 
perficial, and  is  easily  erased  or  eflaced.  There- 
fore whenever  the  liquid  made  by  the  above  pre- 
scription has  acquired  a  moderately  deep  tint,  it 
should  be  drawn  off  clear  into  bottles,  and  well 
corked  up.  Some  ink-makers  allow  it  to  mould  a 
little  in  the  casks  before  bottling,  and  suppose  that 
it  will  thereby  be  not  so  liable  to  become  mouldy 
in  the  bottles.  A  few  bruised  cloves,  or  other 
aromatic  perfume,  added  to  ink,  is  said  to  prevent 
the  formation  of  mouldiness,  which  is  produced 
by  the  growth  of  minute  fungi. 

The  operation  may  be  abridged,  by  peroxidizlng 
the  copperas  beforehand,  by  moderate  calcination 
in  an  open  vessel ;  but,  for  the  reasons  above 
assigned,  ink  made  with  such  a  sulphate  of  iron, 
however  agreeable  to  the  ignorant,  when  made  to 
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shine  with  prnn  and  sugar,  under  the  name  of 
japan  ink,  is  neither  the  must  durable  nor  the 
most  pleasant  to  write  with. 

From  the  comparatively  high  price  of  gall-nuts, 
sumach,  logwood,  and  even  oak  bark,  are  too  fre- 
quently substituted,  to  a  considerable  degree,  in 
the  manufacture  of  ink. 

The  ink  made  by  the  prescription  given  above, 
is  much  more  rich  and  powerful  than  many  of  the 
inks  commonly  sold.  'I'o  bring  it  to  their  standard, 
a  half  more  water  may  safely  be  added,  or  oven 
20  gallons  of  tolerable  ink  may  be  made  from  that 
weight  of  materials. 

Sumach  and  logwood  admit  of  only  about  one- 
half  of  the  copperas  that  galls  will  take  to  bring 
out  the  maximum  amount  of  black  dye. 

Chaptal  gives  a  prescription  iu  his  Chimie  appli- 
quee  aux  arts,  which,  like  many  other  things  in 
that  work,  are  published  with  very  little  knowledge 
and  discrimination.  He  uses  logwood  and  sul- 
phate of  copper,  in  addition  to  the  galls  and  sul- 
phate of  iron  ;  a  pernicious  combination  produc- 
tive of  a  spurious  fugitive  black,  and  a  liquor  cor- 
rosive of  pens.  It  is,  in  liict,"  a  modification  of 
the  dye  of  the  hatters. 

Lewis,  who  made  exact  experiments  on  inks, 
assigned  the  proportion  of  3  parts  of  galls  to  ]  of 
sulphate  of  iron,  which,  with  average  galls,  will 
answer  very  well ;  but  good  galls  will  admit  of 
more  copperas. 

Gold  Ink  is  made  by  grinding  upon  a  porphyry 
slab,  with  a  muller,  gold  leaves  along  with  white 
honey,  till  they  be  reduced  to  the  finest  possible 
division.  The  paste  is  then  collected  upon  the 
edge  of  a  knife  or  spatula,  put  into  a  large  glass, 
and  dili'used  through  water.  The  gold  by  gravity 
soon  falls  to  the  bottom,  while  the  honey  dissolves 
in  the  water,  which  must  be  decanted  off-  The 
sediment  is  to  be  repeatedly  washed  till  entirely 
freed  from  the  honey.  The  powder,  when  dried, 
is  very  brilliant,  and  when  to  be  used  as  an  ink, 
may  be  mixed  up  with  a  little  gum  water.  After 
the  writing  becomes  dry,  it  should  be  burnished 
with  a  wolf's  tooth. 

Silver  Ink  is  prepared  in  the  same  manner. 

Indelible  Ink. — A  very  good  ink,  capable  of 
resisting  chlorine,  oxalic  acid,  and  ablution  with 
a  hair  pencil  or  sponge,  may  be  made  by  mixing 
some  of  the  ink  made  by  the  preceding  prescrip- 
tion, with  a  little  genuine  China  ink.  It  writes 
well.  Many  other  formulaj  have  been  given  for 
indelible  inks,  but  they  are  all  inferior  in  sim- 
plicity and  usefulness  to  the  one  now  prescribed. 
Solution  of  nitrate  of  silver  thickened  with  gum, 
and  written  with  upon  linen  or  cotton  cloth,  pre- 
viously imbued  with  a  solution  of  soda,  and  dried, 
is  the  ordinary  permanent  ink  of  the  shops. 
Before  the  cloths  are  washed,  the  writing  should 
be  exposed  to  the  sun-beam,  or  to  bright  daylight, 
which  blackens  and  fixes  the  oxide  of  silver.  It 
is  easily  discharged  by  chlorine  and  ammonia. 

Red  Ink. — This  ink  may  be  made  by  infusing, 
for  three  or  four  days,  in  weak  vinegar,  Brazil 
wood  chipped  into  small  pieces;  the  infusion  niay 
"be  then  boiled  upon  the  wood  for  an  hour,  strained, 
and  thickened  slightly  with  gum  arable  and  water. 
A  little  alum  improves  the  color.  A  decoction  of 
cochineal  with  a  little  water  of  ammonia,  forms 
a  more  beautiful  red  ink,  but  it  is  fugitive.  An 
extemporaneous  red  ink  of  the  same  kind  may  bc_ 
made  by  dissolving  carmine  in  weak  water  of 
amnioiiia,  and  adding  a  little  mucilage. 


Green  Ink. — According  to' Klaproth,  a  fine  ink 
of  this  color  may  be  prepared  by  boiling  a  mixture 
of  2  parts  of  verdigris  in  8  parts  of  water,  with 
1  of  cream  of  tartar,  till  the  total  bulk  be  reduced 
one-half.  The  solution  must  be  then  passed 
through  a  cloth,  cooled,  and  bottled  for  use. 

Yellow  Ink  is  .made  by  dissolvings  parts  of  alum 
in  100  of  water,  adding  25  parts  of  Persian  or 
Avignon  berries  bruised,  boiling  the  mixture  fur 
an  hour,  straining  the  liquor,  and  dissolving  it  in 
4  pans  of  gum  arable.  A  solution  of  gamboge  in 
water  forms  a  convenient  yellow  ink. 

By  examining  the  diflerent  dye-stufl's,  and  con- 
sidering the  process  used  in  dyeing  with  them,  a 
variety  of  colored  inks  may  be  made. 

China  Ink. — Proust  says,  that  lamp-black  puri- 
fied by  potash  lye,  when  mixed  with  a  solution  of 
glue,  and  dried,  formed  an  ink  which  was  pre- 
ferred by  artists  to  that  of  China.  M.  Mciiniee 
says,  that  the  Chinese  do  not  use  glue  in  the 
fabrication  of  their  ink,  but  that  they  add  vege- 
table juices,  which  render  it  more  brilliant  and 
more  indelible  upon  paper.  When  the  best  lamp- 
black is  levigated  with  the  purest  gelatine  or  so- 
lution of  glue,  it  forms,  no  doubt,  an  ink  of  a  good 
color,  but  wants  the  shining  fracture,  and  is  not  so 
permanent  on  paper  as  good  China  ink  ;  and  it 
stiffens  in  cold  weather  into  a  tremulous  jelly. 
Glue  may  be  deprived  of  the  gelatinizing  property 
by  boiling  it  for  a  long  time,  or  subjecting  it  to  a 
high  heat  in  a  Papin's  digester;  but  as  ammonia 
is  apt  to  be  generated  in  this  way,  ]\1.  Mcrimee 
recommends  starch  gum  made  by  sulphuric  acid, 
(British  gum,)  to  be  used  in  preference  to  glue. 
He  gives,  however,  the  following  directions  for 
preparing  this  ink  with  glue.  Into  a  solution  of 
glue  he  pours  a  concentrated  solution  of  gall-nuts, 
which  occasions  an  elastic  resinous-looking  pre- 
cipitate. He  washes  this  matter  with  hot  water, 
and  dissolves  it  in  a  spare  solution  of  clarified  glue. 
He  filters  anew,  and  concentrates  it  to  the  proper 
degree  for  being  incorporated  with  the  purified 
lamp-black.  The  astringent  principle  in  vegeta- 
bles does  not  precipitate  gelatine  when  its  acid  is 
saturated,  as  is  done  by  boiling  the  nut-galls  with 
limewateror  magnesia.  The  first  mode  of  making 
the  ink  is  to  be  preferred.  The  lamp-black  is  said 
to  be  made  in  China  by  collecting  the  smoke  of  the 
oil  of  sesame.  A  little  camphor  (about  2  per 
cent.)  has  been  detected  iu  the  ink  of  China,  and 
is  supposed  to  improve  it.  Infusion  of  galls  renders 
the  ink  permanent  on  paper. 


ELASTIC   MOULDS. 

Being  much  engaged  in  taking  casts  fiom  anato- 
mical preparations,  Dr.  Douglas  Fox,  Surgeon,  of 
l.'crby,  found  great  dilliculty,  principally  with  hard 
bodies,  which,  when  undercut,  or  having  considera- 
ble overlaps,  did  not  admit  of  the  removal  of  moulds 
of  the  ordinary  kind,  except  with  injury.  These 
difficulties  suggested  to  him  the  use  of  elastic  moulds 
which,  giving  way  as  they  were  withdrawn  from 
complicated  parts,  would  return  to  their  jiropcr 
shape  ;  and  he  ultimately  succeeded  in  making  such 
moulds  of  glue,  which  not  only  relieved  him  from 
all  his  difficulties,  but  were  attended  with  great 
advantages,  in  consequence  of  tlie  small  number  of 
I)ieccs  into  which  it  was  necessary  to  divide  the 
mould. 
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The  body  to  be  moulded,  previously  oiled,  must 
be  secured  one  inch  above  the  surface  of  a  board, 
and  then  surrounded  by  a  wall  of  clay,  about  an 
inch  distant  from  its  sides.  The  clay  must  also 
extend  rather  higher  than  the  contained  body  :  into 
this,  warm  melted  glue,  as  thick  as  possible  so  that 
it  will  run.  is  to  be  poured,  so  as  to  completely 
cover  the  body  to  be  moulded  :  the  glue  is  to  remain 
till  cold,  when  it  wiU  have  set  into  an  elastic  mass, 
just  such  as  is  required. 

Ha\dng  removed  the  clay,  'the  glue  is  to  be  cut 
into  as  many  pieces  as  may  be  necessary  for  its  re- 
moval, either  by  a  sharp-pointed  knife,  or  by  having 
placed  threads  in  the  requisite  situations  of  the  body 
to  be  moulded,  which  may  be  drawn  away  when  the 
glue  is  set,  so  as  to  cut  it  out  in  any  direction. 

The  portions  of  the  glue  mould  having  been  re- 
moved from  the  original,  are  to  placed  together  and 
bound  round  by  tape. 

lu  some  instances  it  is  well  to  run  small  wooden 
pegs  through  the  portions  of  the  glue,  so  as  to  keep 
them  exactly  in  their  proper  positions.  If  the 
mould  be  of  considerable  size,  it  is  better  to  let  it 
be  bound  with  moderate  tightness  upon  a  board,  to 
prevent  it  bending  whilst  in  use  ;  having  done  as 
above  described,  the  plaster  of  Paris,  as  in  common 
casting,  is  to  be  poured  into  the  mould,  and  left 
to  set. 

In  many  instances  wax  may  also  be  cast  in  glue, 
if  it  is  not  poured  in  whilst  too  hot ;  as  the  wax 
cools  so  rapidly  when  applied  to  the  cold  glue,  that 
the  sharpness  of  the  impression  is  not  injured. 

Glue  has  been  described  as  succeeding  well  where 
an  elastic  mould  is  alone  applicable  ;  but  many  mo- 
difications are  admissible.  When  the  moulds  are 
not  used  soon  after  being  made,  treacle  should  be 
previously  mixed  with  the  glue,  to  prevent  its  be- 
coming hard. 

The  description  thus  given  is  with  reference  to 
moulding  those  bodies  which  cannot  be  so  done  by 
any  other  than  an  elastic  mould  ;  but  glue  moulds 
will  be  found  greatly  to  facilitate  casting  in  many 
departments,  as  a  mould  may  be  frequently  taken 
by  this  method  in  two  or  three  pieces,  which  would, 
on  any  other  jirinciple,  require  many. 


ELECTRICITY. 
( Resumed  from  page  \Z\.) 

TWO    THEORIES    OF    ELECTRICITY. 

In  a  very  early  stage  of  electrical  inquiry,  it  was 
observed  that  there  was  a  remarkable  difference  of 
effect  manifested  by  different  substances  when  ex- 
cited. £a.-.— Charge  two  insulated  pith  balls  by 
holding  near  them  an  excited  glass  tube,  the  balls 
will  separate  from  each  other  ;  the  same  is  the  effect 
wlien  both  are  charged  by  holding  to  them  an  excited 
stick  of  sealing  wax,  yet  when  one  is  electrified  by 
the  glass  and  the  other  by  the  wax,  they  are  mu- 
tually attracted. 

This  circumstance  gave  rise  to  the  opinion  that 
two  different  species  of  the  electric  fluid  existed, 
a  theory  first  promulgated  to  the  world  by  M.  Du 
Fay,  who  called  the  two  fluids  by  names  accordant 
to  the  substances  which  produced  them  ;  that  pro- 
duced by  the  friction  of  glass  he  called  vitreous,  and 
that  caused  by  exciting  sealing  wax,  the  resinous. 

This  opinion  of  Du  Fay  was  eagerly  adopted  by 
the  electricians  of  Europe,  who  by  it  were  enabled 
to  account  for  all  the  appearances  their  experiments 


elicited,  but  when  it  became  known  that  the  same 
substance  sometimes  showed  the  vitreous  and  some- 
times the  resinous,  the  names  given  to  the  two  fluids 
became  inapplicable,  and  when  the  Leyden  phial 
was  discovered,  they  were  at  a  loss  to  explain  its 
action  by  this  hypothesis.  Dr.  Franklin,  with  his 
usual  sagacity,  founded  the  other  theory  ;  not  in- 
deed a  perfect  system,  but  one  which  rapidly  ran 
over  Europe  and  America,  for  it  was  the  only  one 
which  could  explain  the  action  of  the  Leyden  jar, 
which  at  that  time  engaged  the  whole  attention  of 
the  learned.  He  imagined  that  there  was  but  one 
fluid,  and  that  all  bodies  whatever  contained  a  cer- 
tain quantity  of  that  fluid  ;  which  quantity  we  may 
increase  or  decrease  at  our  pleasure.  When  in- 
creased he  styles  it  /)^!«,  or  2Msitive  electricity,  and 
when  a  diminution  takes  place,  be  calls  it  minus, 
or  negatively  electrified,  which  terms  positive  and 
negative  are  now  universally  applied  when  speaking 
of  electrified  bodies.  Not  being  able  to  explain  the 
action  of  the  Leyden  jar  was  not  the  only  reason 
for  doubting  the  truth  of  M.  Du  Fay's  theory,  for 
it  was  soon  discovered  that  the  same  body  showed 
sometimes  the  resinous,  sometimes  the  vitreous 
effect ;  how  could  this  be  accounted  for  'i  On  the 
other  hand,  by  Franklin's  hypothesis  nothing  is 
more  easy.  The  different  effect  is  produced  by  the 
state  of  the  rubber,  as  it  is  found  that  when  two 
substances  are  rubbed  together,  so  as  to  exhibit 
electrical  appearances,  that  one  of  them  is  always 
positive  and  the  other  negative.  The  following  list 
of  substances  is  so  arranged,  that  when  either  is 
rubbed  with  any  of  the  bodies  placed  above  it,  it 
becomes  negative,  and  rubbed  with  any  standing 
below,  it  shows  signs  of  positive  electricity. 

Back  of  a  cat. 

Smooth  glass. 

Woollen  cloth. 

Feathers. 

Wood. 

Paper. 

Silk. 

Gum  lac. 

Roughened  glass. 

Thus  if  a  tube  of  smooth  glass  be  rubbed  with  a 
woollen  cloth,  or  a  silk  handkerchief,  it  becomes 
electrified  positively,  as  these  bodies  stand  under  it 
in  the  table,  but  if  glass  be  rubbed  with  cat's  fur 
it  becomes  negative  ;  in  the  former  case,  it  absorbs 
the  fluids  from  the  materials  rubbed  against  it,  and 
therefore  becomes  overcharged  ;  in  the  latter  case 
it  shows  a  negative  property,  in  consequence  of 
parting  with  a  portion  of  its  natural  share,  to  the 
cat's  skin — thus,  as  Franklin  would  have  said,  it  has 
a  superfluity  in  one  case,  in  the  other  a  deficiency. 

Nothing  can  possibly  be  more  easy  to  understand 
than  this,  and  in  every  case  in  which  the  theory 
can  be  applied,  equal  facility  can  be  offered,  or  at 
any  rate  there  is  no  fact  which  cannot  be  explained 
by  this  hypothesis,  except  indeed  such  as  are  equally 
unintelhgibly  by  the  other  also. 

But  in  giving  an  opinion  on  any  disputed  point 
of  philosophy,  it  is  right  to  state  the  arguments  for 
and  against  any  particular  view,  and  to  institute  a 
fair  comparison,  by  explaining  the  foregoing  experi- 
ment by  means  of  Du  Fay's  theory.  Those  of  his 
school  believe  that  there  are  two  electrical  fluids, 
antagonistic  to  each  other,  and  that  when  one  of 
these  is  by  any  means  disturbed,  the  other  is  equally 
so — thus  it  supposes  two  causes  for  a  single  effect, 
certainly  au  anomaly  in  physics.     In  the  rubbing 
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of  the  glass  tube  with  a  woollen  cloth,  and  thereby 
producing  an  electrical  action,  two  fluids  then  are 
disturbed,  which  two,  nevertheless,  exist  in  each 
body  ;  and  when  the  glass  and  cloth  are  separated, 
still  the  fluids  do  not  coalesce,  though  both  are 
present  in  every  portion  of  the  glass,  and  also  of 
the  woollen.  Why  this  is  nobody  can  tell,  nor  is 
an  attempt  at  explanation  given  at  all.  It  has  been 
said,  that  there  are  many  circumstances  to  in- 
validate the  Franklinian  hypothesis — the  strongest 
of  which  is,  that  when  a  shock  is  passed  through 
a  card  there  are  often  two  holes  made  in  it,  there- 
fore, there  must  necessarily  be  two  fluids  passing — 
each  of  which  has  its  appointed  channel.  Nothing 
can  be  more  easy  than  to  explain  the  reason  of 
these  various  perforations.  Is  it  not,  also,  the  fact, 
that  if  the  water  of  a  river  meets  with  an  obstacle, 
it  divides  into  two  streams,  though  it  still  passes 
on  in  its  general  course  ?  And  thus  it  is  with  the 
electric  fluid.  The  card  is  the  obstacle,  being  a  bad 
conductor,  which  occasions  the  fluid  to  break  into 
two  streams  —  there  are  seldom  more  than  two, 
because  the  fluid  requires  no  more  channels  ;  some- 
times, and,  indeed,  most  frequently,  but  one,  and 
then  one  hole  only  is  apparent.  The  same  expe- 
riment afl'ords  a  second  objection  to  the  one-fluid 
theory.  If  a  shock  be  passed  through  a  damp  card, 
a  burr,  or  rough  edge,  will  be  found  on  each  side  of 
it,  which  some  persons  believe  to  be  an  incontes- 
tible  proof  of  two  fluids,  one  passing  in  each 
direction.  The  experiment  really  proves  no  such 
thing,  and  may  be  imitated  many  ways — by  the 
passage  of  one  body  only  through  another  :  thus, 
when  a  leaden  ball  is  fired  from  a  musket  against 
a  sheet  of  copper,  with  sufficient  force  to  pass 
through  it,  a  double  burr  will  be  very  plainly 
distinguishable ;  so  also  enlarge  a  hole  that  has 
been  made  in  an  iron  hoop,  with  a  semi-circular 
tapering  bit,  such  as  is  used  for  metals,  and  a  very 
strong  burr  will  be  found  on  each  side  of  the  hole. 
In  these  instances  it  is  certain  that  but  one  body  is 
in  motion — why  then  should  a  similar  appearance 
in  the  card  prove  that  there  are  two  fluids  in  motion  ? 
There  is  truly  no  appearance  of  a  double  stream  in 
any  electrical  experiment  whatever.  Pass  a  shock 
over  the  surface  of  a  card  covered  with  vermillion, 
a  single  black  mark  will  appear.  In  lightning  there 
is  but  a  flash  in  one  direction,  no  counter  flash 
meets  it  in  its  course.  When  a  shock  is  sent  along 
an  exhausted  glass  tube,  so  as  to  imitate  a  falling 
star,  or  when  a  falUng  star  is  seen  in  the  heavens, 
no  other  stream  of  fire  is  apparent ;  and  also  the 
circumstance  of  the  luminous  star  visible  on  the 
negative  side  of  the  apparatus,  and  the  brush  on 
the  positive  side,  is  wholly  inexplicable  by  the 
system  of  Du  Fay,  though  nothing  is  easier  by  the 
more  simple  and  more  philosophical  hypothesis  of 
Franklin. 

(To  be  continued.) 


MANUFACTURE    OF   WAFERS- 

There  are  two  manners  of  manufacturing  wafers  : 
1,  with  wheat  flour  and  water,  for  the  ordinary  kind; 
and  2,  with  gelatine.  1.  A  certain  quantity  of  fine 
flour  is  to  be  difl'used  through  pure  water,  and  so 
)nixed  as  to  leave  no  clotty  particles.  This  thin 
pap  is  then  colored  with  one  or  other  of  the  matters 
to  be  particularly  described  under  the  second  head ; 
and  which  are,  vermillion,  sulphate  of  indigo,  and 
gamboge.     The  pap  is  not  allowed  to  ferment,  but 


must  be  employed  immediately  after  it  is  mixed. 
For  this  purpose  a  tool  is  employed,  consisting  of 
two  plates  of  iron,  which  come  together  like  jiiiicers 
or  a  pair  of  tongs,  leaving  a  certain  small  definite 
space  betwixt  them.  These  plates  are  first  slightly 
heated,  greased  with  butter,  filled  with  the  pap, 
closed,  and  then  exposed  for  a  short  time  to  the 
heat  of  a  charcoal  fire.  The  iron  plates  being 
allowed  to  cool,  on  ojiening  them,  the  thin  cake 
appears  dry,  solid,  brittle,  and  about  as  thick  as  a 
playing-card.  By  means  of  annular  punches  of 
different  sizes,  with  sliarp  edges,  the  cake  is  cut 
into  wafers. 

2.  The  transparent  wafers  are  made  as  follows  : — 
Dissolve  tine  glue,  or  isinglass,  in  such  a  quan- 
tity of  water,  that  the  lution,  when  cold,  may  be 
consistent.  Let  it  be  poured  hot  upon  a  plate  of 
mirror  glass,  (previously  warmed  with  steam,  and 
slightly  greased,)  which  is  fitted  in  a  metallic  frame 
with  edges  just  as  high  as  the  wafers  sliould  l)e 
thick.  A  second  plate  of  glass,  heated  and  greased, 
is  laid  on  the  surface,  so  as  to  touch  every  jioint  of 
the  gelatine,  resting  on  the  edges  of  the  frame.  By 
this  pressure,  the  thin  cake  of  gelatine  is  made 
perfectly  uniform.  When  the  two  plates  of  glass 
get  cold,  the  gelatine  becomes  solid,  and  may  easily 
be  removed.  It  is  then  cut  with  proper  punches 
into  discs  of  different  sizes. 

The  coloring-matters  ought  not  to  be  of  an  in- 
salubrious kmd. 

For  red  wafers,  carmine  is  well  adapted,  when 
they  are  not  to  be  transparent ;  but  this  color  is 
dear,  and  can  be  used  only  for  the  finer  kinds. 
Instead  of  it,  a  decoction  of  Brazil  wood,  brightened 
with  a  little  alum,  may  be  employed. 

For  yellow,  an  infusion  of  saffron  or  turmeric  has 
been  prescribed  ;  but  a  decoction  of  weld,  fustic, 
or  Persian  berries,  might  be  used. 

Sulphate  of  indigo  partially  saturated  with  potash, 
is  used  for  the  blue  wafers  ;  and  this  mixed  with 
yellow  for  the  greens.  Some  recommend  the 
sulphate  to  be  nearly  neutralized  with  chalk,  and 
to  treat  the  liquor  with  alcohol,  in  order  to  obtain 
the  best  blue  dye  for  wafers. 

Common  wafers  are,  however,  colored  with  the 
substances  mentioned  at  the  beginning  of  the 
article  ;  and  for  the  cheaper  kinds,  red  lead  is  used 
instead  of  vermilion,  and  turmeric  instead  of  gam- 
boge. 


LAYING  OUT   THE   TEETH   OF  WHEELS. 

As  there  are  very  uncommon  and  odd  numbers  of 
teeth  in  some  of  the  wheels  of  astronomical  clocks, 
and  which,  consequently,  could  not  be  cut  by  any 
common  engine  used  by  clock-makers  for  cutting 
the  numbers  of  teeth  in  their  clock-wheels,  it  is 
often  necessary  to  divide  the  circumference  of  a 
circle  into  any  given  odd  or  even  number  of  equal 
parts,  so  as  that  number  may  be  laid  down  upon  the 
dividing  plate  of  a  cutting  engine. 

There  is  no  odd  number,  but  from  which,  if  a 
certain  number  be  subtracted,  there  will  remain  an 
even  number,  easy  to  be  subdivided.  Thus,  sup- 
posing tlie  given  number  of  ccpial  divisions  of  a 
circle  on  the  dividing  plate  to  be  G'J  ;  subtract  9, 
and  there  will  remain  CO. 

Every  circle  is  supposed  to  contain  300  degrees  : 
therefore  say.  As  the  given  number  of  parts  in  the 
circle,  wliich  is  (it),  is  to  3(i0  degrees,  so  is  '.)  parts 
to  the  corresponding  arc  of  the  circle  that  will  con- 
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tain  them  ;  which  arc,  by  the  Rule  of  Three,  will 
be  found  to  be  4G*95.  Tbeitfore,  by  the  line  of 
chords  on  a  common  scale,  or  rather  on  a  sector, 
setoff46"95  (ov46*9)  degrees  with  j'our  compasses, 
in  the  periphery  of  the  circle,  and  divide  that  arc 
or  portion  of  the  circle  into  9  equal  parts,  and  the 
rest  of  the  circle  into  60  ;  and  the  whole  will  be 
divided  into  G9  equal  parts,  as  was  required. 

Again,  suppose  it  were  required  to  divide  the  cir- 
cumference of  a  circle  into  83  equal  parts  ;  subtract 
3,  and  80  will  remain.  Then,  as  83  parts  are  to 
360  degrees,  so  (by  the  Rule  of  Proportion,)  are 
3  parts  to  13  degrees  and  one  hundredth  part  of  a 
degree ;  which  small  J'raction  may  be  neglected. 
Therefore,  by  the  line  of  chords,  and  compasses, 
set  off  13  degrees  in  the  periphery  of  the  circle, 
and  divide  that  portion  or  arc  into  3  equal  parts, 
and  the  rest  of  the  circle  into  8U  ;  and  the  thing 
will  be  done. 

Once  more,  suppose  it  were  required  to  divide  a 
given  circle  into  3C5  equal  parts  ;  subtract  5,  and 
360  will  remain.  Then,  as  365  parts  are  to  360 
degrees,  so  are  5  parts  to  4-95  degrees.  Therefore, 
set  off  4-95  degrees  in  the  circle  ;  divide  that  space 
into  5  equal  parts,  and  the  rest  of  the  circle  into 
360  ;  and  the  whole  vail  be  divided  into  305  equal 
parts,  as  was  required. 

Any  person  who  is  accustomed  to  handle  the 
compasses,  and  the  scale  or  sector,  may  very  easily, 
by  a  little  practice,  take  off  degrees,  and  fractional 
parts  of  a  degree,  by  the  accuracy  of  his  eye,  from 
a  line  of  chords,  near  enough  the  truth  for  the 
above-mentioned  purpose. 


MISCELLANIES. 

Metallochromy. — M.  Bottiger  has  obtained  some 
remarkable  effects  in  metallic  coloration,  by  plunging 
a  plate  of  platina,  held  in  contact  with  a  zinc  stem, 
in  a  solution  of  ammoniacal  chloride  of  copper ; 
the  platina  being  consequently  maintained  in  an 
electro-negative  state.  The  solution  of  the  copper 
was  obtained  by  agitating  fine  copper-filings  in  a 
saturated  solution  of  sal-ammoniac.  This  solution 
of  copper,  which  is  colorless  as  long  as  it  is  kept  in 
a  well- stopped  bottle,  becomes  blue  by  exposure  to 
the  air.  If  a  piece  of  polished  platina  be  plunged 
into  it  no  effect  is  produced,  but  if  the  platina  be 
touched  by  a  piece  of  zinc,  a  thin  red  pellicle  of 
copper  is  immediately  deposited  on  the  surface, 
which  immediately  disappears  if  the  contact  with 
zinc  was  momentary  ;  but  if  this  contact  is  per- 
manent, beautiful  shades  of  yellow,  green,  red, 
brown,  and  black,  soon  appear  on  the  platina. 
These  colors  may  be  fixed  by  withdrawing  the 
platina,  and  leaving  it  to  dry  in  the  air. 

Manufacture  of  Shot. — In  melting  the  lead,  a 
small  quantity  of  arsenic  is  added,  which  disposes 
it  to  run  into  spherical  drops.  When  melted,  it  is 
poured  into  a  cylinder  whose  lurcumference  is 
pierced  with  holes.  The  lead  streaming  through 
the  holes,  soon  divides  into  drops  which  fall  into 
water,  where  they  congeal.  They  are  not  aU  sphe- 
rical ;  therefore,  those  that  are  must  be  separated, 
which  is  done  by  an  ingenious  contrivance.  The 
whole  is  sifted  on  the  upper  end  of  a  long  smooth 
inclined  plane,  and  the  grains  roll  down  to  the  lower 
end.  But  the  pear-like  shape  of  the  bad  grains 
makes  them  roll  down  irregularly,  and  they  waddle 
as  it  were  to  a  side  ;    while  the  round  ones  run 


straight  down,  and  are  afterwards  sorted  into  sizes 
by  sieves.  The  manufacturers  of  the  patent  shot 
have  fixed  their  furnace,  for  melting  the  metal,  at 
the  top  of  a  tower  100  feet  high,  and  procure  a 
much  greater  number  of  spherical  grains,  by  letting 
the  melted  lead  fall  into  vater  from  this  height,  as 
the  shot  is  gradually  cooled  before  it  reaches  the 
water. 

Bronzing  of  PoUshed  Iron. — The  barrels  of 
fowling-pieces  and  rifles  are  occasionally  bronzed 
and  varnished,  to  relieve  the  eye  of  the  sportsman 
from  the  glare  of  a  polished  metal,  and  to  protect 
the  surface  from  rusting.  The  liquid  used  for 
browning  the  barrels  is  made  by  mixing  nitric 
acid  of  specific  gravity  1'2,  with  its  own  weight  of 
spirit  of  nitric  ether,  of  alcohol,  and  tincture  of 
muriate  of  iron  ;  and  adding  to  that  mixture,  a 
quantity  of  sulphate  of  copper  equal  in  weight  to 
the  nitric  acid  and  etherous  spirit  taken  together, 
^i'lic  sulphate  must  be  dissolved  in  water  before 
being  added ;  and  the  whole  being  diluted  with 
about  10  times  its  weight  of  water,  is  to  be  bottled 
up  for  use.  This  liquid  must  be  applied  by  friction 
with  a  rag  to  tlie  clear  barrel,  which  must  then  be 
rubbed  with  a  hard  brush :  processes  to  be  alter- 
nated two  or  three  times.  The  barrel  should  be 
afterwards  dipped  in  boiling  water,  rendered  feebly 
alkaline  with  carbonate  of  potash  or  soda,  well 
dried,  burnished,  and  heated  slightly  for  receiving 
several  coats  of  tin-smith's  lacquer,  consisting  of 
a  solution  of  shellac  in  alcohol,  colored  with  dra- 
gon's blood. 

Composition  for  Sculptors'  Models. — A  compo- 
sition, of  which  sculptors  form  their  best  models, 
consists  of  sixteen  parts  wax,  two  parts  Burgundy 
pitch,  or  shoemaker's  wax,  and  one  part  hog's 
lard;  or  often  parts  wax,  one  turpentine,  as  much 
shoemaker's  wax,  and  as  much  hog's  lard.  This 
is  melted  by  a  slow  fire,  and  afterwards  well  stirred 
and  strained,  so  as  to  expel  all  the  air. 


OORRESPOPIOESJTS. 

A  LADY. — Being  the  first  communication  from  one  of  tliR 
gentler  sex  we  have  answered  her  queries  in  a  letter, 
which  she  will  oblige  us  by  sending;  to  our  office  for,  or 
else  sending  us  word  how  to  direct  it. 

A  CONSTANT  SUBSCKIHEU.— We  wait  but  to  dismiss  two 
or  three  subjects  already  commenced,  to  begin  that  of 
medsl  and  sulphur  casting.  His  other  queries  shall  meet 
with  attention. 

TYltO  CHEMICUS.— AVe  shall  be  extremely  happy  to  fur- 
ther his  laudable  object,  l>ut  con.sider  tiiat,  at  present,  the 
insertion  of  his  address  will  be  premature.  Would  it  not 
be  advisable  for  him  (irst  to  draw  out  apian,  and  assemble 
a  few  good  working  friends?  Then  he  would  be  better  able 
to  appreciate  the  success  a  Chemical  Society  would  meet 
with,  advise  upon  a  locality,  &c. 

S.  M.— Sheets  of  wax.  for  wax  flowers,  may  be  bought  at 
any  fancy  stationer's  shoj).  We  hope  to  be  able  soon  tj 
have  room  for  the  other  matter  he  wishes  for. 

A  CONST.\NT  REAUEK. — Some  of  his  queries  arc  already 
answered^  The  preparation  of  New  Zealand  llax  he  will 
le;rn  readily  and  best  from  the  natives  among  whom  he  is 
going.  He  may  purchase  the  volume  of  "  The  Library  of 
Entertaining  Knowledge,"  entitled  New  Zeah'nd. 

ruM-eivcd— J.  COOKE— W.  E.  A.— E.  WOOLSTON— G.  S.— 
&c. 
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Fiff.  1. 


ANALYSIS    OF   MINERALS. 


THE   MOUTH   BLOW-PIPE. 

In  the  chemical  analysis  of  mineral  substances,  it 
is  generally  necessary  first  to  submit  them  to  the 
action  of  the  blow-pipe  ;  by  which  operation  their 
general  nature  is  most  frequently  determined,  and 
should  not  the  heat  to  which  they  are  now  subjected 
reveal  all  their  constituent  principles,  it  will  show 
at  least  some  of  them,  and  render  the  remainder 
more  easily  to  be  detected  by  the  tests  to  be  applied 
afterwards.  The  construction  and  manner  of  using 
this  valuable  instrument  in  its  more  simple  forms 
will  afford  a  good  subject  for  the  present  pajjer. 

Originally  the  mouth  blow-pipe  was  only  a  simple 
conical  tube,  more  or  less  curved  towards  its  point, 
and  terminated  by  a  very  small  circular  opening. 

Fiff.2. 


By  means  of  this  a  current  of  air  is  carried  against 
the  llame  of  a  candle,  and  the  inflamed  matter  of 
the  wick  is  directed  upon  small  objects,  of  which  it 


is  desirable  to  elevate  the  temperature.  Workers 
in  metal  still  derive  immense  advantages  from  this 
little  instrument.  They  employ  it  in  the  soldering 
of  very  small  articles,  as  well  as  for  heating  the 
extremities  of  delicate  tools  in  order  to  temper  them. 
Since  the  blow-pipe  has  fallen  into  the  hands  of 
mineralogical  chemists  its  form  has  been  subjected 
to  a  series  of  important  modifications  :  one  of  them 
is  having  a  bulb  upon  the  stem,  whereby  the  mois- 
ture of  the  breath  is  retained,  and,  therefore,  the' 
jet  of  air  at  the  orifice  is  stronger  and  steadier. 
This  form  of  blow-pipe  is  represented  in 
Fiff.  3. 


It  was  first  used  by  the  celebrated  chemist, 
Bergman.  Many  other  chemists  modified  the  above. 
Black's  blow-pipe  was  a  tube  narrowest  at  tlie 
mouth,  and  having  a  small  jet,  sideways  on  the 
principal  tube.  Tliis  required  a  less  constrniueil 
position  of  the  hands  than  the  former.  Wollastoa 
used  a  small  tube,  similur  to  Fig.  2,  but  straight, 
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and  with  a  jet  set  sideways  upon  it,  but  not  quite 
at  the  end.  Pepys  invented  an  in>truraent  which 
combined  the  advantages  of  each  of  the  others. 
Ic  differs  from  Bergman's  in  having  a  joint  at  the 
bulb,  where  the  moisture  is.  condensed,  as  in  the 
following 

Fiy.  4. 


In   spite,   however,   of   all  these  improvements, 
which  render  the  instrument  better  adapted  for  the 
uses  to  which  it  is  successively  applied,  we  are  far 
from   having  drawn  from  it  all  the  advantages  to 
which  we  might  attain  were  its  emjdoyment  not  as 
fatiguing  as  it  is   difficult.     V."e  require  no  other 
proof  of  this  than  the  small  number  of  those  who 
know  vrell  how  to  make  use  of  the  blow-pipe.    The 
following  remarks  may  assist  those  who  are  desirous 
of  learnitig  the  use  of  this  really  valuable  adjunct 
to  chemical  manipulation  ;  and,  as  Mr.  Mawe  says, 
"  perhaps  no  general  caution  can  be  more  essential 
than  to  advise  the  operator  not  to  work  too  hard, 
as  the  most  efScacious  liame  is  produced  by  a  regu- 
lar moderate  stream  of  air,  while  the  act  of  blowing 
with  more  force  has  only  the  eifect  of  fatiguing  the 
muscles  of  the  cheeks,   oppressing  the  chest,   and, 
at  the  same  time,   renders  the   flame  unsteady." 
First,  accustom  yourself  to  hold  the  mouth  full  of 
air,  and  to  keep  the  cheeks  well  inflated,  during  a 
pretty   long    series   of    alternate   inspirations    and 
expirations  ;  then,  seizing  lightly  with  the  lips  the 
mouth  of  the  blow-pipe,  suiTer  the  air  compressed 
by  the  muscles  of  the  cheeks,  which  act  the  part  of 
a  bellows,  to  escape  by  the  beak  of  the  blow-pipe, 
which  you  will  be  able  to  do  without  being  put  to 
the  least  inconvenience  with  regard  to  respira4;ion. 
When  the   air  contained  in   the  mouth  is  pretty 
nearly  expended,  you  must  take  advantage  of  an 
inspiration  to  inflate  the  lungs  afresh,  and  thus  the 
operation  is   continued.       You   must   never  blow 
through  the  tube  by  means  of  the  lungs.      First, 
because  air  which  has  been  in  the  lungs  is  less 
proper  for  combustion  than  that  which  has  merely 
passed   through    the  nose  and  mouth  ;    secondly, 
because  the  elfort  which  it  would  be  necessary  to 
make  to  sustain  the  blast  for   only  a  short  time, 
would,    by   its  frequent    repetition,    become  very 
injurious  to  the  health. 

The  best  flame  for  the  purpose  of  this  instrument 
is  that  of  a  thick  wax  candle,  (such  as  are  made  for 
the  lamps  of  carriages)  the  wick  being  snuffed  of 
such  a  length  as  to  occasion  a  strong  combustion, 
it  should  be  deflected  a  little  to  one  side,  and  the 
current  of  air  directed  along  its  surface  towards  the 
point ;  a  well  defined  cone  wiU  be  produced,  con- 
sisting of  an  external  yellow,  and  au  internal  blue 
flame:  at  the  point  of  the  former,  calcination,  the 
oxidation  of  metals,  roasting  of  ores  to  expel  the 
sulphur  and  other  volatile  ingredients  may  be 
accomplished ;  and  by  the  extreme  point  of  the 
latter,  (which  affords  the  most  intense  heat,)  fusion, 
the  ueoxidation  of  metals,  and  all  those  operations 
which  require  the  highest  temperature,  will  be 
effected.  The  piece  of  mineral  to  be  examined 
must  necessarily  be  supported  on  some  substance  ; 
and,  for  the  earths,  or  any  subject  not  being 
metallic,  or  requiring  the  operation  of  a'flux,  a  spoon 
or  pair  of  forceps,  made  of  platiua  will  be  found 


useful ;  but  as  the  metals  and  most  of  the  fluxes 
act  on  platiua,  the  most  servicable  support,  for 
general  purposes,  will  be  a  piece  of  sound  well 
burnt  charcoal,  with  the  bark  scraped  off,  or  free  as 
possible  from  knots  or  cracks  ;  the  piece  of  mineral 
to  be  examined  should  not  in  general  be  larger  than 
a  pepper- corn,  which  should  be  placed  in  a  hollow 
made  in  the  charcoal,  and  the  first  impression  of 
the  heat  should  be  very  gentle,  as  the  sudden 
application  of  a  high  temperature  is  extremely 
liable  to  destroy, those  effects  which  it  is  most  ma- 
terial to  observe.  Many  substances  decrepitate 
immediately  they  become  hot,  and  when  that  is 
found  to  be  the  case,  they  should  be  heated  red, 
under  circumstances  which  will  prevent  their  escape; 
this  may  be  effected  with  the  earthy  minerals  by 
wrapping  them  in  a  piece  of  platina  foil,  and  with 
the  metallic  ores  by  confining  theui  between  two 
pieces  of  charcoal,  driving  the  point  of  the  flame 
through  a  small  groove  towards  the  place  where 
the  mineral  is  fixed,  by  which  means  a  sort  of  rever- 
berating furnace  m.ay  be  formed.  The  principal 
phenomena  to  be  noticed  are  phosphorescence, 
ebullition,  intumescence,  the  exhalation  of  vapors, 
having  the  odour  either  of  sulphur  or  garlic,  (the 
latter  arising  from  the  presence  of  arsenic,)  decre- 
pitation, fusibility,  and  amongst  the  fusible  minerals, 
whether  the  produce  is  a  transparent  glass,  an 
opaque  enamel,  or  a  bead  of  metal. 

Having  first  made  some  observations  on  a  particle 
of  the  mineral  alone,  either  the  residue  or  a  fresh 
piece  should  be  examined  with  the  addition  of  a  flux, 
more  particularly  in  the  case  of  the  ores,  as  tlie 
nature  of  the  metal  may  be  generally  decided  by 
the  color  with  which  it  tinges  the  substances  used. 
The  most  eligible  flux  is  glass  of  borax ;  a  piece, 
about  half  the  size  of  a  pea  being  placed  on  the 
charcoal,  is  to  be  heated  till  it  melts  ;  the  particle  of 
•  ore,  being  then  taken  in  a  pair  of  forceps,  is  to  be 
pressed  dov.-n  in  it,  and  the  heat  applied  ;  or  should 
the  mineral  not  be  inclined  to  decrepitate,  it  may 
be  laid  on  the  charcoal,  and  two  or  three  pieces  of 
glass  of  borax,  about  the  size  of  a  pin's  head, 
placed  over  it,  and  on  using  the  blow-pipe  the  whole 
will  form  itself  into  a  globular  head. 

It  would  be  advisable  for  the  learner  to  commence 
with  a  piece  of  common  lead  ore,  which  should  be 
placed  in  the  hollow  of  the  charcoal,  (see  Fig.  1  ;) 
and  after  having  first  submitted  it  to  the  yellow 
flame,  in  order  to  drive  off  the  st-djihur,  it  may  be 
brought  within  the  action  of  the  blue  flame,  when 
it  will  instantly  melt  into  a  bead  of  lead,  the  char- 
coal at  the  same  time  being  colored  yellow.  He 
may  then  proceed  with  the  following  metals. 

White  Lead  Ore. — Apply  the  flame  gently  as 
before,  and  the  mineral  will  exhibit  an  orange  or 
red  color,  and  afterwards  melt  into  small  globules. 
Silver. — A  particle  melts  into  a  brilliant  ball, 
which  on  cooling  becomes  dead  white.  Silver  ores, 
if  not  very  poor,|will  discover  a  bead  of  silver  by 
repeated  melting  with  or  without  borax. 
^  Copper  Ores,  except  they  are  very  poor,  may  be 
easily  melted  into  a  bead  of  copper,  or  detected  by 
nitric  acid. 

Pyrites  is  subject  to  decrepitate,  therefore  re- 
quires the  heat  to  be  very  dehcately  applied.  The 
sulphur  will  then  evaporate,  and  leave  a  scoria  of 
iron  which  is  attracted  by  the  magnet. 

It  would  far  exceed  the  limits  necessarily  assigned 
to  this  slight  sketch,  to  point  out  the  various  eflccts 
jjrodiiccd  by  the  several  metallic  and  earthy  mine- 
rals when  acted  upon  by  the  blow-pipe.     Having 
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put  the  student  into  the  way  of  using  it,  we  may 
hope,  with  some  confidence,  that  the  examination 
of  a  few  specimens,  by  means  of  the  tests  and  blow- 
pipe, will  excite  a  degree  of  interest  which  will  lead 
to  the  further  pursuit  of  studies,  in  which  he  must 
avail  himself  of  the  assistance  to  be  derived  from 
experience  and  more  extensive  v.-orks,  though  we 
shall  have  somewhat  to  say  relative  to  tlie  applica- 
tion of  the  usual  tests  in  a  future  number. 

Our  present  week's  frontispiece  represents  a  per- 
son using  a  small  blow-pipe,  and  surrounded  by  the 
apparatus  necessary  for  mineralogical  chemistry. 
Upon  the  table  will  be  seen  an  electrometer,  ba- 
lanced upon  a  point ;  a  magnet,  capable  of  being 
similarly  suspended  ;  a  horse-shoe  magnet ;  pestle 
and  mortar  ;  test  tubes  ;  evaporating  dishes ;  a 
mineralogical  hammer  ;  magnifying  glasses  ;  box  of 
chemical  ingredients,  &c. — all  of  which  are  ne- 
cessary in  analytical  operations. 


INSECTS. 

( Resumed fr om  page  133,  aiid  concluded.) 

Minute  MotJis. — Much  experience,  and  conside- 
rable care,  with  a  light,  but  steady  hand,  are  ne- 
cessary for  the  management  of  minute  moths  on 
the  setting  wood  ;  it  will  be  equally  useless  and 
impossible,  to  enter  into  a  minute  detail  of  every 
trivial  circumstance  that  must  be  attended  to; 
we  shall  therefore  give  a  general  sketch,  and  leave 
the  rest  to  the  ingenuity  of  the  operator. 

First,  the  fans  of  the  clappers,  or  forceps,  or  the 
fowling-net  if  you  prefer  it,  must  be  covered  with 
silk  gauze  of  a  very  soft  and  delicate  tesUire,  and 
as  the  slightest  friction  will  obliterate  the  beautiful 
speckings,  or  raised  tufts  that  are  so  profusely  be- 
stowed by  the  hand  of  nature  on  this  most  elegant 
tribe  of  insects,  you  must  be  extremely  careful  when 
you  press  on  the  thorax  not  to  crush  it  more  than 
you  can  possibly  avoid  ;  or  if  you  have  it  between 
the  fangs  of  the  forceps,  put  the  pin  through  the 
thorax  while  the  creature  is  confined  in  that  situa- 
tion. 

The  next  care  will  be  to  procure  pins  of  such  a 
degree  of  fineness,  as  not  to  injure  or  distort  the 
wings  of  the  insect ;  the  smallest  sort  of  lace  pins 
will  do  very  well  for  most  kinds,  but  there  are 
some  so  extremely  minute  that  even  those  would 
be  too  coarse.  If  you  have  pins  made  purposely 
for  insects  of  this  kind,  let  them  be  about  an  inch 
in  length,  and  have  them  drawn  as  fine  as  possible. 
"When  the  pin  is  put  through  the  thorax  it  must 
be  managed  with  the  greatest  dexterity,  and  be 
exactly  in  the  centre,  as  the  least  variation  to  either 
side  will  break  the  neiwes  of  the  anterior  margin  of 
the  upper  wings,  which  will  immediately  start,  and 
can  never  be  replaced  in  a  proper  position ;  if  the 
pin  be  placed  too  high,  it  will  sever  the  head  from 
the  shoulders  ;  and  by  being  too  low,  the  under 
wings  also  will  break  off  or  start  from  their  true 
position  ;  it  may  be  managed  better  with  the  as- 
sistance of  a  magnifying  eye-glass. 

The  braces  are  to  be  made  of  the  same  form  as 
those  which  are  used  for  larger  insects,  only  smaller 
in  proportion  ;  and  instead  of  making  them  of  stiff 
card,  or  pasteboard,  they  may  be  of  stout  paper  that 
has  been  hot-pressed.  You  must  brace  tliem  im- 
mediately after  you  have  put  the  pin  through  the 
thorax,  for  if  they  are  ])ermittc'd  to  stillc-u,  they 
cannot  be  relaxed  so  well  as  larger  insects. 


Minute  moths  are  to  be  found  in  winter  as  well 
as  summer;  it  would  be  scarcely  imagined,  nay 
reason  would  deny,  did  not  experience  prove,  tlint 
when  the  frost  is  so  severe  as  to  entirely  subvert  the 
appearance,  and  almost  annihilate  the  existence  of 
all  the  vegetable  productions,  within  the  verge  of  its 
influence,  myriads  of  these  delicately  formed  crea- 
tures brave  the  inclement  season,  and  exist  securt  ly 
within  those  habitations  they  have  the  address  to 
construct. 

A  very  skilful  entomologist  informs  us  that  having 
occasion  to  go  into  the  country  when  the  cold  was 
intensely  severe  and  the  snow  deej),  he  collected  in 
a  few  hours  a  vast  number  of  minute  insects  of  the 
Coleoptcra  Hemiplera,  and  Lepidopiera  orders ; 
and  though  his  collection  was  then  very  considerable 
he  selected  thirteen  new  species,  and  among  them 
several  which  he  has  never  found,  but  when  the 
weather  has  been  very  cold,  as  at  that  time. 

It  is  proper  to  observe,  that  those  insects  usually 
shelter  among  the  moss,  and  other  extraneous 
matter  that  grow  on  the  trunks  or  branches  of  trees, 
or  beneath  the  rotten  bark.  Gather  the  moss,  &c.. 
into  a  box,  or  tin  canister  and  shut  it  close  to 
prevent  the  escape  of  those  insects,  that  may  revive 
by  the  warmth ;  when  you  have  an  opjiortunity  to 
examine  them,  spread  a  sheet  of  writing  paper  on 
the  table,  and  place  a  lamp,  or  candle,  with  a  shade 
of  transparent,  or  oiled  paper  before  you,  so  as  to 
weaken  the  glare  ;  then  separate  the  moss,  and  shake 
it  loosely  in  your  hand,  and  you  will  perceive  many 
insects  "fall  down  on  the  paper  ;  if  they  are  so 
minute  that  by  thrusting  the  pin  through  the  thorax 
they  would  be  damaged,  fasten  them  with  gum  water 
or  some  glutinous  varnish,  to  small  slips  or  pieces 
of  paper. 

Neuropterous,  Hyme»opterous,  and  Dipterous 
Insects. — Among  those  of  the  Neuropterous  order 
are  included  the  Libellula,  or  Dragon  Flies,  a  most 
elegant  tribe  of  insects,  but  very  ditrscult  to  preserve. 
The  colors  on  the  body  are  exceedingly  brilliant  in 
some  species,  but  inevitably  black  within  a  fe-.v 
days  after  death,  unless  the  collector  is  particularly 
attentive  to  their  preparation. 

They  are  extremely  tenacious  of  life  ;  we  have 
seen  one  of  the  larger  kinds  live  two  days  on  the 
pin,  and  even  show  symptoms  of  life  twenty-four 
hours  after  being  deprived  of  its  head. 

The  most  expeditious  method  cf  killing  those 
creatures,  is  to  run  a  red  hot  wire  up  the  body  and 
thorax,  for  they  will  live  a  considerable  time  in 
agony  if  you  attempt  to  kill  them  with  aquafortis 
as  directed  before  for  the  moth  tribe. 

After  they  are  dead,  clean  their  bodies  on  the 
inside  with  a  little  cotton  twisted  to  the  end  of  a 
wire,  and  put  a  roll  of  white  p-.iper  into  the  cavity, 
or  fill  it  with  cotton  ;  and  in  njost  species  this  will 
not  onlv  admirably  relieve  the  colors,  bnt  preserve 
them  from  changing  into  black. 

Note.—Tlwse  kinds  only  with  transparent  skins 
will  require  this  preparation,  as  the  L.  4.  maculatu. 
Some  of  the  foreign  insects  of  those  orders 
appear  to  the  greatest  advantage  in  spirit  of  wine, 
but  whenever  tbe  usual  method  will  suHice,  it  should 
be  preferred.  They  are  nil  to  be  stuck  through  the 
thorax,  an<l  observe  always  to  put  the  pin  so  far 
through,  that  when  it  is  stuck  near  a  quarter  of  an 
inch  into  tiie  coik  the  feet  of  the  insect  may  only 
touch  the  surface. 

The  wings  arc  to  be  displayed  with  cramps  as 
usual. 
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Ajitermis  Insects. — Many  kinds  may  be  preserved 
in  spirits,  or  in  the  same  manner  as  Coleopterous 
and  other  insects  ;  but  among  these  we  can  include 
very  few,  if  any,  of  that  extensive  genus  Aranea 
(spiders,)  no  method  having  been  hitherto  dis- 
covered whereby  they  may  be  preserved  in  their 
natural  colors,  for  however  beautiful  they  may  be 
when  alive,  their  bodies  shrivel  and  their  tints 
become  an  obscure  brown,  soon  after  death  ;  and 
as  the  moisture  exhales,  the  size  of  the  body 
diminishes,  very  little  more  than  the  skin  of  it 
remaining  when  the  creature  is  sufficiently  dry  to 
be  placed  in  the  cabinet. 

Spiders  cast  their  skins  several  times  in  the  course 
of  their  lives  ;  the  exuviae  would  be  very  acceptable 
to  the  collector,  if  they  retained  any  of  the  beautiful 
colors  of  the  living  spiders. 

To  determine  whether  some  species  of  spiders 
could  be  preserved  with  their  natural  colors,  several 
were  put  into  spirit  of  wine  ;  those  with  gibbous 
bodies  soon  after  discharged  a  considerable  quantity 
of  viscid  matter,  and  therewith  all  their  most 
beautiful  colors  ;  the  smallest  retained  their  form, 
and  only  appeared  rather  paler  in  the  colors  than 
when  they  were  living. 

From  observations  it  is  found,  that  if  you  kill 
the  spider,  and  immediately  after  extract  the  en- 
trails, then  inflate  them  by  means  of  a  blow-pipe, 
you  may  preserve  them  tolerably  ;  you  may  cleanse 
them  on  the  inside  no  more  than  is  sufficient  to 
prevent  mouldiuess,  lest  you  injure  the  colors, 
which  certainly  in  many  kinds  depend  on  some 
substance  that  lies  beneath  the  skin. 

After  inflating  them,  you  may  either  inject  them 
with  fine  virgin  wax,  or  anoint  the  skin  with  oil  of 
spike  in  which  resin  has  been  dissolved,  and  dry 
them  in  some  shady  place. 


SPONTANEOUS    DECOLORATION    OF 
TINCTURE   OF    LITMUS. 

BY    M.  VOGEL. 

It  frequently  happens  that  the  tincture  of  litmus 
prepared  with  boiling  water  loses  its  bright  color 
entirely  after  a  time,  and  becomes  of  a  bright 
brown,  or  wine  yellow  color. 

This  decoloration  occurs  especially  when  the 
tincture  has  been  left  for  several  months  undis- 
turbed, and  well  stopped  in  bottles  which  are  not 
completely  full :  with  alcohol  the  tincture  decolo- 
rates  more  slowly  than  without  it,  and  the  decolo- 
ration is  especially  favored  where  a  quantity  of 
several  pounds  is  kept  in  a  bottle. 

The  tincture  thus  become  yeUow,  is  not  spoiled 
by  the  change,  nor  is  it  unfit  for  use,  for  its  origi- 
nal color  may  be  made  to  reappear  in  several  modes  ; 
first  by  exposing  it  to  the  air,  or  by  agitating  it  in 
a  bottle  with  air.  Its  color  reappears  also  when 
fieated  to  122'*  Fahr.  in  a  receiver  over  mercury, 
provided  some  air  be  present  in  the  receiver. 

Although  it  appears  probable  that  the  tincture 
which  has  been  spontaneously  decolorated,  becomes 
again  blue  by  the  deoxidation  of  the  air  (for  it  forms 
at  first  a  blue  ring  on  the  surface  of  the  liquid,)  it 
requires  however  so  small  a  quantity  of  oxygen, 
that  I  could  scarcely  perceive  any  diminution  in  the 
volume  of  the  air,  whilst  it  regained  its  color. 

As  the  litmus  of  commerce  contains  a  trace  of 
animal  matter,  I  presumed  at  first  that  the  decolora- 
tion  was    excited   by    the    decomposition    of    this 


animal  substance,  and  that  carbonate  of  ammonia 
was  formed  ;  but  experiment  did  not  confirm  this 
suspicion,  for  on  heating  the  tincture,  which  had 
became  spontaneously  yellow,  in  a  mattrass  furnished 
with  a  bent  tube,  neither  ammonia  nor  carbonic 
acid  was  evolved,  although  the  liquid  became  again 
blue  by  the  increase  of  temperature. 

As  the  litmus  of  commerce  almost  always  con- 
tains sulphate  of  potash  also,  it  appeared  to  me 
possible,  and  even  probable,  that  if  this  salt  were 
decomposed,  the  decoloration  might  be  the  result 
of  it.  I  ascertained  the  presencs  of  sulphate  of 
potash  in  the  litmus  on  which  my  experiments  were 
made,  in  the  following  manner  : — I  added  chloride 
of  barium  to  the  tincture  made  with  boiling  water  ; 
it  formed  an  abundant  blue  precipitate,  and  the 
liquor  was  entirely  decolorated  at  the  expiration  of 
24  hours. 

The  washed  precipitate  was  of  a  deep  blue  color, 
and  it  had  in  part  the  properties  of  a  compound  of 
the  blue  color  of  the  litmus  with  barytes.  To 
examine  whether  the  dried  precipitate  contained 
any  barytes,  it  was  heated  to  redness  in  a  platina 
crucible,  and  moistened  with  hydrochloric  acid, 
which  disengaged  sulphuretted  hydrogen  gas.  Be- 
sides this  I  evaporated  the  tincture  of  litmus  to 
dryness,  and  then  heated  the  residue  to  redness ; 
the  ashes,  besides  carbonate  of  potash  and  chloride 
of  potassium,  contained  some  sulphate  of  potash. 

The  gradual  decomposition  of  sulphate  of  potash 
by  the  organic  matter,  and  especially  the  sul- 
phuretted hydrogen  which  results  from  it,  appears 
then  to  be  the  principal  cause  of  the  decoloration  of 
the  tincture  of  litmus  ;  nevertheless,  as  in  pursuing 
these  experiments  I  did  not  discover  the  presence 
of  sulphuretted  hydrogen  in  the  decolorated  tincture, 
by  employing  paper  moistened  with  acetate  of  lead, 
I  became  uncertain  whether  the  decoloration  was 
really  effected  by  sulphuretted  hydrogen.  _  As 
however  a  few  drops  of  an  aqueous  solution  of 
sulphuretted  hydrogen,  added  to  a  large  quantity  of 
the  blue  tincture,  well  stopped  in  a  bottle,  were 
sufficient  to  decolorate  it  in  a  few  days,  and  as  I 
could  not  discover  in  the  tincture  thus  decolorated, 
any  sulphuretted  hydrogen,  it  having  been  decom- 
posed, I  had  no  longer  any  doubt  that  the  blue  color 
of  the  tincture  was  destroyed,  under  all  circumstan- 
ces, by  the  sulphuretted  hydrogen  which  is  in- 
sensibly formed  ;  thus  taking  away  a  part  of  the 
oxygen  which  it  afterwards  absorbs  from  the  air, 
and  its  blue  color  returns.  After  what  has  been 
stated,  it  was  impossible  to  prove  the  presence  of 
sulphuretted  hydrogen  in  the  decolorated  tincture, 
because  it  is  decomposed  immediately  after  its 
formation. 

The  decoloration  of  the  tincture  of  litmus  by 
means  of  a  few  drops  of  solution  of  sulphuretted 
hydrogen,  and  the  recovery  of  its  blue  color  by  the 
contact  of  air,  may  be  repeated  a  great  number  of 
times,  without  the  tincture  seeming  to  undergo  any 
sensible  change.  When  a  small  quantity  of  sulphate 
of  lime  or  sulphate  of  soda  is  dissolved  in  the 
tincture  of  litmus,  the  decoloration  begins  sooner 
than  with  the  sulphate  of  potash  which  exists  in  the 
tincture.  Brasilin  dissolved  in  water  and  stopped 
in  a  bottle  with  sulphuretted  hydrogen  is  also 
decolorated,  but  hematin  requires  a  long  time  for 
the  production  of  this  eff'ect ;  and  the  infusion  of 
the  leaves  of  the  Delphinium  Ajacis  does  not  un- 
dergo any  sensible  change  by  sulphuretted  hydrogen, 
even  after  the  lapse  of  several  wocks. — Journal  de 
Pharm. 
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RAILWAYS. 

Railways  are  roads  made  by  placing  lines  of 
smooth  and  parallel  bars  bcbveen  one  place 
and  another,  in  order  to  increase  the  speed  of  the 
transport  of  carriages,  by  diminishing  the  resis- 
tance to  the  rolling  of  the  -wheels.  The  most 
perfect  of  the  Roman  roads,  as  the  Appian  way, 
which  is  a  continued  plane  surface  formed  by 
blocks  of  stone  closely  fitted  together,  was  a  near 
approach  to  the  modern  railroad  ;  but  the  plans  of 
the  two  species  of  road  are  very  different.  The 
first  railways,  "formed  on  the  plan  of  making  a 
distinct  surface  and  tract  for  the  wheels,  seem  to 
have  been  constructed  near  Newcastle  upon  Tyne. 
In  Roger  North's  Life  of  Lord  Keeper  North,  he 
says,  that  at  this  place,  (in  1676)  the  coals  were 
conveyed  from  the  mines  to  the  bank  of  the  river, 
"by  laying  rails  of  timber  exactly  straight  and 
parallel ;  and  bulky  carts  were  made  with  four 
rollers  fitting  those  rails,  whereby  the  carriage  was 
made  so  easy  that  one  horse  would  draw  four  or 
five  chaldrons  of  coal."  One  hundred  years 
afterwards,  viz.  about  1776,  Mr.  Carr  constructed 
an  iron  railroad  at  the  Sheffield  colliery.  The 
rails  were  supported  by  wooden  sleepers,  to  which 
they  were  nailed.  In  1797  jMr.  Barns  adopted 
stone  supports  in  a  railroad  leading  from  the  Law- 
son  main  colliery  to  the  Tyne  near  to  Newcastle  ; 
and,  in  ISOO,  Mr.  Outram  made  use  of  them  in  a 
railroad  at  Little  Eaton,  in  Derbyshire.  Twenty- 
five  years  afterward,  this  species  of  road  was 
successfully  adopted  on  a  public  thoroughfare  for 
the  transportation  of  merchandise  aud  passengers, 
viz.  the  Stockton  and  Darlington  railroad,  which 
■was  completed  in  1825,  and  was  the  first  on  which 
this  experiment  was  made  with  success.  From 
that  time,  accordingly,  a  new  era  commenced  in 
the  history  of  inland  transportation. 

The  species  of  rail  first  employed  was  a  broad 
surface  of  cast  iron,  sufficient  to  support  the  rim 
of  a  common  cart  or  carriage,  these  are  called 
plate  or  tram  rails,  and  such  rails  are  very  useful, 
where  the  carriages  that  pass  over  them  have 
occasionally  to  traverse  common  roads.  But 
another  species  of  rail  is  now  universally  em- 
ployed, where  the  carriages  have  to  pass  only  over 
the  railway,  they  are  called  edge  rails,  and  are 
distinguished  from  the  former  by  being  much 
narrower  on  the  upper  surface.  On  the  edge 
railway  very  narrow  wheels  are  used  on  the 
carriages,  the  breadth  of  the  rail  not  in  general 
exceeding  two  inches,  and  the  carriage  is  kept  on 
the  way  by  means  of  flanges  on  the  outer  part  of 
the  rim  of  the  wheel.  The  rails  are  lashioned  in 
bars  commonly  three  feet  in  length,  fastened  at 
each  end  upon  sleepers.  The  usual  form  of  such 
is  of  the  fish-bellied  shape,  thicker  in  the  middle 
than  at  the  ends,  but  although  theoretically  this 
may  appear  the  best  fitted  for  the  purpose,  recent 
experience  has  shown  that  a  straight  rail  is  equally 
stror.g,  and  has  this  great  advantage,  that  the  cost 
is  much  less,  from  the  greater  ease  in  making. 
Cast  iron  rails  are  at  first  much  cheaper  than 
malleable  iron  ones,  but  the  following  statement 
will  show  that  the  latter  arc  in  reality,  by  much 
the  more  economical : — 

"  Malleable  iron  rails,  15  feet  long,  over  which 
80,000  tons  has  passed  in  a  year  ;  weight  of  rail, 
4  cwt.  24|  lbs.  Loss  of  weight  in  twelve  months, 
8  oz. — Cast  iron  rails,  4  feet  long,  over  which 
8,6000  tons  has  passed  iu  a  year ;  weight  of  rail, 
63  lbs.     Loss  of  weight  in  twelve  months,  8  oz.. 


being  as  great  a  loss  npon  4  feet  of  cast  as  upon 
15  feet  to  wrought  iron  rails." 

Not  only  are  malleable  rails  more  durable  than 
those  made  of  cast  iron,  but  malleable  rails  when 
in  use  are  less  susceptible  to  the  deteriorating 
action  of  the  atmosphere  tliau  the  same  rails 
would  be  if  unused  ;  for  if  a  bar  of  wrought  iron 
be  placed  upon  the  ground,  alongside  of  one  of  the 
same  form  and  material  in  the  railway  use,  the 
former  is  continually  throwing  off  scales  of  rust, 
while  the  latter  continues  almost  wholly  free  from 
waste  of  that  description,  a  fiict  discovered  by 
Mr.  Stephenson  to  depend  on  certain  electric 
infiuences  communicated  by  the  passage  of  the 
trains.  The  strength  of  iron  necessary  for  the 
construction  of  a  permanent  railway,  is  a  matter 
which  can  be  decided  only  by  experience.  Unless 
the  railroad  be  supported  equally  throughout  its 
entire  length,  each  rail  must  be  subject  to  some 
amount  of  defection  when  great  weights  are  pass- 
ing over  it,  and  the  extent  of  deflection  is  in  some 
measure  dependent  also  upon  the  speed,  and  iu 
the  opinion  of  Professor  Barlow,  the  additional 
resistance  to  the  carriages,  caused  by  the  deflection 
of  the  bar,  will  be  equivalent  to  the  carriage  being 
carried  up  a  plane  of  half  the  whole  length,  the 
other  half  being  horizontal.  The  rails  first  em- 
ployed on  the  Liverpool  and  Manchester  railway 
weighed  no  more  than  35  lbs.  per  yard,  but  were 
soon  found  to  be  inadequate  to  the  purpose.  In 
the  report  of  the  directors  of  the  Railway  Company 
made  in  January,  1834,  they  state,  "  in  particular 
parts  of  the  road,  especially  on  the  descending  lines 
of  the  inclined  planes,  the  rails  prove  too  weak 
for  the  heavy  engines,  and  the  great  speed  at  which 
they  are  moved ;  and  from  the  breakages  which 
have  taken  place,  the  directors  have  thought  it 
expedient  to  order  a  supply  of  stronger  and  heavier 
rails  to  be  put  down  in  those  districts  where  the 
present  rails  have  been  found  insufficient."  In 
their  report  of  July,  1837,  they  state  that:  "  With 
the  plan  recommended  by  the  directors,  at  the  last 
half-yearly  meeting,  of  relaying  from  time  to  time 
certain  portions  of  the  road  Avith  heavier  and 
stronger  rails,  the  directors  have  every  reason  to  be 
satisfied.  A  portion  of  the  way  has  been  recently 
laid  with  parallel  rails,  00  lbs.  to  the  yard ;  and 
when,  in  addition  to  the  greater  security  afforded 
to  the  general  traffic  by  a  firm  and  substantial  rail, 
account  is  taken  of  the  diminished  charge  at  which 
the  road,  wlic^n  so  laid,  will  be  kept  in  order,  the 
directors  feel  confident  that  the  proprietors  will 
approve  of  their  persevering  in  the  plan  which 
they  have  thus  commenced."  This  is  only  one 
instance  out  of  many  in  which  the  Liverpool  aud 
Manchester  company  have  been  constrained  to 
purchase  experience  at  a  very  dear  rate — ilear,  at 
least  if  regarded  in  reference  to  their  individual 
aud  pecuniary  interests,  but  cheap,  if  the  proprie- 
tors, taking  a  more  enlarged  view  of  the  great 
subject  of  railways,  will  include  in  their  con- 
sideration the  beneficial  results,  vast  and  undis- 
puted,which  will  shortly  be  realised  by  the  country 
and  the  world.  Mr.  Brunell,  the  engineer  of 
the  Great  Western  Railway,  has  suggested  that  a 
pi-eatcr  space  should  be  allowed  between  the  rails 
than  has  been  adopted  on  the  Liverpool  and 
Manchester,  or  London  and  Birmingham  railwayB, 
and  the  carriages  being  Ining  between  the  wheels, 
the  diameter  of  the  wheels  can  be  increased,  and 
with  it  the  speed  of  travelling. 

(To  be  cuntinutd.J 
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PRINCIPLE  OF   THE    DAGUERROTYPE. 

Pa?-is,  August  2lst. 

I  WRITE  to  yoii  to  report, — though  of  necessity 
hastily, — the  proceedings  of  the  Academie  de 
Sciences  of  Monday  hist,  when  M.  Arago,  in  tlie 
presence  of  a  crowded  audience,  wliich  had  be- 
sieged the  doors  of  the  Institute  three  hours 
before  the  commencement  of  the  sitting,  divulged 
the  secret  of  M.  Uaguerre's  invention,  which  has 
now  as  you  are  aware,  become  public  property. 
Three  drawings  having  been  exhibited,  by  way  of 
of  specimens,  M.  Arago  began  by  recapitulating 
the  discoveries, — or  rather  hints  towards  dis- 
coveries of  former  chemists  :  he  afterwards  dwelt 
upon  the  progressive  experiments  of  M.  Niepce, 
since  carried  out  by  M.  Daguerre.  As,  however, 
your  columns  already  contain  notices  of  these,  I 
will  come  at  once  to  the  publication  of  the  secret 
of  the  perfect  invention,  and  in  order  to  give  you 
this  as  fully  and  clearly  as  possible,  1  send  you  an 
abstract  from  the  report  published  in  yesterday's 
Journal  des  Dehats. 

M.  Arago  stated  that,  according  to  M.  Daguerre's 
process,  copper  plr.tcd  with  silver  is  M'ashed  with  a 
solution  of  nitric  acid,  for  the  purpose  of  cleansing 
its  surface,  and  especially  to  remove  the  minute 
traces  of  copper,  which  the  layer  of  silver  may 
contain.  This  washing  must  be  done  with  the 
greatest  care,  attention,  and  regularity.  M. 
Daguerre  has  observed,  that  better  results  are 
obtained  from  copper  plated  with  silver,  than 
from  pure  silver  ;  whence  it  may  be  surmised, 
that  electricity  may  be  concerned  in  the  action. 

After  this  preliminary  preparation,  the  metallic 
plate  is  exposed,  in  a  well-closed  box,  to  the 
action  of  the  vapour  of  iodine,  with  certain 
precautions.  A  small  quantity  of  iodine  is  placed 
at  the  bottom  of  the  box,  with  a  thin  gauze 
between  it  and  the  plate,  as  it  were,  to  sift  the 
vapour,  and  to  diffuse  it  equally.  It  is  also 
necessary  to  surround  the  plate  with  a  small 
metallic  frame,  to  prevent  the  vapour  of  iodine 
from  condensing  in  larger  quantities  round  the 
margin  than  in  the  centre ;  the  whole  success  of 
the  operation  depending  on  the  perfect  tmiformity 
of  the  layer  of  ioduret  of  silver  thus  formed.  The 
exact  time  to  withdraw  the  sheet  of  plated  copper 
from  the  vapour,  is  indicated  by  the  plate  assu- 
ming a  yellow  color.  M.  Dumas,  who  has  en- 
deavoured to  ascertain  the  thickness  of  this 
deposit,  states  that  it  cannot  be  more  than  the 
millionth  part  of  a  millimetre.  The  plate  thus 
prepared,  is  placed  in  the  dark  chamber  of  the 
camera  obsciua,  and  preserved  with  great  care 
from  the  faintest  action  of  light.  It  is,  in  fact,  so 
sensitive,  that  exposure  for  a  tenth  of  a  second  is 
more  than  sufficient  to  make  an  impression  on  it. 

At  the  bottom  of  the  dark  chamber,  which 
M.  Daguerre  has  reduced  to  small  dimensions,  is 
a  plate  of  ground  glass,  which  advances  or  recedes 
until  the  image  of  the  object  to  be  represented  is 
perfectly  clear  and  distinct.  When  this  is  gained, 
the  prepared  plate  is  substituted  for  the  ground 
glass,  and  receives  the  impression  of  the  object. 
The  etl'ect  is  produced  in  a  very  short  time. 
When  the  metallic  plate  is  withdrawn,  the  im- 
pression is  hardly  to  be  seen,  the  action  of  a 
second  vapour  being  necessary  to  bring  it  out 
distinctly  :  the  vapour  of  mercury  is  employed 
for  this  purpose.  It  is  remarkable,  that  the  metallic 
plate,  to  be  properly  acted  upon  by  the  mercurial 
vapour,  must  be  placed  at  a  certain  angle.     To 


this  end,  it  is  inclosed  in  a  third  box,  at  the  bottom 
of  which  is  placed  a  small- dish  filled  with  mer- 
cury. If  the  picture  is  to  be  viewed  in  a  vertical 
position,  as  is  usually  the  case  with  engravings,  it 
must  receive  the  vapour  of  mercury  at  an  angle  of 
about  45".  If,  on  the  contrary,  it  is  to  be  viewed 
at  that  angle,  the  plate  must  be  arranged  in  the 
box  in  a  horizontal  position.  The  volatilization 
of  the  mercury  must  be  assisted  by  a  temperature 
of  GO"  (of  Reaumur). 

After  these  three  operations,  for  the  completion 
of  the  process,  the  plate  must  be  plunged  into  a 
solution  of  hypo-sulphite  of  soda.  This  solution 
acts  most  strongly  on  the  parts  which  have  been 
uninfluenced  by  light ;  tb.e  reverse  of  the  mercurial 
vapour,  which  attacks  exclusively  that  portion 
which  has  been  acted  on  by  the  rays  of  light. 
From  this  it  might  perhaps  be  imagined,  that  the 
lights  are  formed  by  the  amalgamation  of  the 
silver  with  mercury,  and  the  shadows  by  the 
sulphnret  of  silver  formed  by  the  hypo-sulphite. 
51.  Arago,  however,  formally  declared  the  positive 
inability  of  the  combined  wisdom  of  physical, 
chemical,  and  optical  science,  to  offer  any  theory 
of  these  delicate  and  complicated  operations,  which 
might  be  even  tolerable  rational  and  satisfactory. 

The  picture  now  produced  is  washed  in  distilled 
water,  to  give  it  that  stability  which  is  necessary  to 
its  bearing  exposure  to  light  without  undergoing 
any  further  change. 

After  his  statement  of  the  details  of  M. 
Daguerre's  discovery,  M.  Arago  proceeded  to 
Speculate  upon  the  improvements  of  which  this 
beautiful  ajiplication  of  optics  was  capable.  He 
adverted  to  M.  Daguerre's  hopes  of  discovering 
some  further  method  of  fixing  not  merely  the 
images  of  things,  but  also  of  their  colors  :  a  hope 
based  upon  the  fact,  that,  in  the  experiments 
which  have  been  made  with  the  solar  spectrum, 
blue  color  has  been  seen  to  result  from  blue  rays, 
orange  color  from  orange,  and  so  with  the  others. 
Sir  John  Herschel  is  sure  that  the  red  ray  alone  is 
without  action,  The  question  arose,  too,  whether 
it  will  be  possible  to  take  portraits  by  this  method  ? 
M.  Arago  was  disposed  to  answer  in  the  afTirmative. 
A  serious  difficulty,  however,  presented  itself: — 
entire  absence  of  motion  on  the  part  of  the  object 
is  essential  to  the  success  of  the  operation,  and 
this  is  impossible  to  be  obtained  from  any  face 
exposed  to  the  influence  of  so  intense  a  light. 
M.  Daguerre,  however,  believes  that  the  interposi- 
tion of  a  blue  glass  would  in  no  way  interfere  with 
the  action  of  the  light  on  the  prepared  plate,  while 
it  would  protect  tlie  sitter  sufficiently  from  the 
action  of  the  light.  The  head  could  be  easily  fixed 
by  means  of  supporting  apparatus.  Another  more 
iniiicrtant  desideratum  is,  the  means  of  rendering 
the  picture  unalterable  by  friction.  The  substance 
of  the  pictures  executed  by  the  Daguerrotype  is,  ia 
fact,  so  little  solid — is  so  slightly  deposited  on  the 
surface  of  the  metallic  plate,  that  the  least  friction 
destroys  it,  like  a  drawing  in  chalk  :  at  present,  it 
is  necessary  to  cover  it  with  glass. 

From  his  numerous  experiments  on  the  action  of 
light  on  different  substances,  M.  Daguerre  has 
drawn  the  conclusion  that  the  sun  is  not  equally 
powerful  at  all  times  of  the  day,  even  at  those 
instants  when  his  height  is  the  same  above  the 
horizon.  Thus,  more  satisfactory  results  are 
obtained  at  six  in  the  morning  than  at  sL\  in  the 
afternoon.  From  this,  too,  it  is  evident,  that  the 
Daguerrotype  is  an  instniment  of  exquisite  sensi- 
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bilitv  for  measuring  the  dificrent  intensities  of  light, 
a  subject  which  has  hithertoo  been  one  of  the  most 
difficult  problems  in  Natural  Philosophy.  It  is  easy 
enough  to  measure  the  difference  in  intensity  be- 
tween two  lights  viewed  simultaneously,  but  when 
it  is  desired  to  compare  daylight  with  a  light  pro- 
duced in  the  night — that  of  the  sun  with  that  of 
the  moon,  for  example — the  results  olitained  have 
had  no  precision.  The  prejiaration  of  M.  Daguerre 
is  influenced  even  by  the  light  of  the  moon,  to 
w  hich  all  the  preparations  hithertu  tried  were  in- 
sensible, even  when  the  rays  were  concentrated  by 
a  powerful  lens. 

In  physics,  M.  Arago  indicated  some  of  the  more 
immediate  applications  of  the  Daguerrotype,  inde- 
pendently of  those  which  he  had  already  mentioned 
in  Photometry.  He  instanced  some  of  the  most 
complex  phenomena  exhibited  by  the  solar  spec- 
trum. We  know,  for  example,  that  the  different 
colored  rays  are  separated  by  black  tranversal  lines, 
indicating' the  absence  of  these  rays  at  certain  parts ; 
and  the  question  arises  whether  there  are  also  simi- 
lar interruptions  in  the  continuity  of  the  chemical 
rays  ?  M.  Arago  proposes,  as  a  simple  solution  of 
this  question,  to  expose  one  of  M.  Daguerre's 
prepared  plates  to  the  action  of  a  spectrum  ;  an 
experiment  which  would  prove  whether  the  action 
of  these  rays  is  continuous  or  interrupted  by  blank 
spaces.  • 

I  shall  only  add,  that  M.  Daguerre  has  entered 
into  a  contract  with  Giroux,  the  celebrated  toyman, 
for  the  practical  application  of  his  discovery — and 
that  it  is  said  he  has  already  in  ]}etlo,  some  new 
results  of  imj)ortance,  which  he  will  submit  to  the 
Acadtmie  at  an  early  ojiportuuity. — From  a  Cor- 
resp(»i(j£nt  of  the  Athenceuin. 

CONCRETE. 

Concrete  is  the  name  given  by  architects  to  a 
compact  mass  of  pebbles,  sand,  and  lime  cemented 
together,  in  order  to  form  the  foundations  of  build- 
ings.    Semple  says  that  the  best  proportions  are 
80  parts  of  pebbles,  each  about   7   or   8  ounces  in 
weight,  40  parts  sharp  river  sand,  and   10  of  good 
lime  ;  the  last  is  to  be  mLxed  with  water  to  a  thin- 
nish  consistence,  and  grouted  in.     It  has  been  found 
that  Thames  ballast,  as  taken  from  the  bed  of  the 
river,  consists  nearly  of  2  parts  of  pebbles  to  1   of 
sand,   and  therefore  answers  exceedingly  well  for 
making  concrete ;    with  from  one-seventh  to   one- 
eighth  part  of  lime.      The  best  mode  of  making 
concrete,  according  to  Mr.  Godwin,  is  to  mix  the 
lime,  previously  ground,  with  the  ballast  in  a  dry 
state  ;    sufficient  water  is  now  thrown  over  it  to 
ettect  a  perfect  mixture,  after  which  it  should  be 
turned  over  at  least  twice  with  shovels,  or  oftener  ; 
then  put  into  barrows,  and  wheeled  away  for  use 
instantly.     It  is  generally  found  advisable  to  em- 
ploy two  sets  of   men  to  perform  this  operation, 
with  three  in  each  set ;  one  man  to  fetch  the  water, 
&.C.  while  the  other  two  turn  over  the  mixture  to 
the  second  set,   and  they,  repeating  the  process, 
turn  over  the  concrete  to  the  barrow-men.      After 
being  put  into  the  barrows,   it  should  at  once  be 
wheeled  up  planks,  so  raised  as  to  give  it  a  fall  of 
some  yards,   and  thrown  into  the  foundation,  by 
•which  means  the  particles  are  driven  closer  toge- 
ther,  and  greater  solidity  is  given  to  the  whole  mass. 
Soon  after  being  thrown  in,  the  mixture  is  observed 
usually   to  be   in  commotion,    and  much  heat  is 
evolved  with  a  copious  emission  of  vapour.     The 


barrow-load  of  concrete  in  the  fall  spreading  over 
the  ground,  will  form  generally  a  stratum  of  from 
7  to  9  inches  thick,  which  should  be  allowed  to  so 
before  throwing  in  a  second. 

Another  mode  of  making  concrete,  is  first  to 
cover  the  foundation  with  a  certain  quantity  of 
water,  and  then  to  throw  in  the  dry  n.ixture  of 
ballast  and  lime.  It  is  next  turned  and  levelled 
with  shovels  ;  after  which  more  water  is  itamped 
in,  and  the  operation  is  repeated.  The  former  me- 
thod is  undoubtedly  preferable. 

In  some  cases  it  has  been  found  necessary  to  mix 
the  ingredients  in  a  jmg-mill,  as  in  mixing  clay,  &c. 
for  bricks.  For  the  preparation  of  a  concrete  foun- 
dation, as  the  hardening  should  be  rapid,  no  more 
water  should  be  used  than  is  absolutely  necessary 
to  effect  a  perfect  mixture  of  the  ingredients.  Hot 
water  accelerates  the  induration.  There  is  about 
one-fifth  of  contraction  in  volume  in  the  concrete, 
in  reference  to  the  bulk  of  its  ingredients.  To 
form  a  cubical  yard  of  concrete,  about  30  feet  cube 
of  ballast  and  3^  feet  cube  of  ground  lime  must  be 
employed,  with  a  sufficient  quantity  of  water. 

NEW  WRITING  FLUID. 

In  looking  over  the  thousand  and  one  receipts  for 
writing  ink,  one  might  imagine  the  projectors  had 
belaboured  to  introduce  as  much  extractive  matter 
as  possible,  in  order  to  make  a  liquid  mud  for  the 
purpose  of  writing,  so  heterogeneous  and  unneces- 
sary are  the  substances  introduced,  clearly  showing 
the  subject  never  to  have  been  scientifically  under- 
!  stood.  All  that  we  are  given  to  understand  is,  that 
the  copperas  and  galls  form  a  tanno-gallate  of  iron, 
which  is  suspended  in  the  liquid  by  gum  arable  ; 
but  I  will  show  that  the  tauno-galb.te  does  not  pre- 
cipitate, which  is  fatal  to  the  above  theory,  and 
leaves  the  field  open  for  another,  which  I  will  ven- 
ture to  propound. 

When  sulphate  of  iron  is  added  to  infusion  (or 
decoction)  of  galls,  the  oxide  of  iron  exercises  an 
elective  affinity  for  the  tanuo-gallic  acid,  while  the 
sulphuric  aciil  is  left  free,  which  combining  with 
another  portion  of    sulphate  forms  bi-sulphate  of 
iron,  which  absorbing  oxygen  from  the  atmosphere 
is  converted  into  persulphate,  and  forms  with  the 
tanno-gallate,  what  may  be  termed  the  insoluble 
persulphated  tanno-yallate  of  iron,  which  suspended 
by  means  of  gum  arable,  forms  the  basis  of  common 
writing  ink  ;  it  is  rendered  colorless  by  most  acids, 
gets  rusty  by  age,  clogs  the  pen,  turns  mouldy,  and 
is  by  no  means  clean  in  its  manufacture.       In  con- 
tradistinction to  which  I   have  found  the  following 
receipt  superior.     Take  half  a  pint  of   infusion  of 
galls  and  one  drachm  of  camphor,  a  piece  of  clean 
iron  wire  of  a  spiral  form,  to  present  a  surface  of 
the  lengtn  of  tlie  bottle,  and  inserted  in  the  cork  ; 
introduce  the  whole  into  a  half  pint  bottle,  and  let 
it  stand  for  a  month.     The  infusion  is  one  part  galls 
to  eight  of  water.     In  this   fluid  there  is  no  free 
mineral  acid,  there  being  simply  tanno-gallate  of 
iron  for  the  basis  ;  the  iron  decomposes  the  water 
and  becomes  oxidised  in  the  usual   manner,  conse- 
quently there  can  be  no  excess  of  iron  in  the  fluid 
to  give  it  a  rusty  appearance.      The  tanno-gallate, 
not  being  a  jirccipitate,  requires  no  mucilage  for  ita 
8Usi)cnsion,  neither  is  it  obliterated  by  dilute  acids, 
and  alkalies  only  give  it  a  deej)   brown  color,  tl.c 
camphor  prevents  mouldiness. 

Thus  is  an  ink  made,  cK;an,  economical,  inde- 
lible, and  liiiqiid  ;  made  in  fact  with  no  more  trou- 
ble Ihim  a  cup  of  tea.     No  one  will  ever  think  of 
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the  old  receipts  for  black  mud  after  have  tried  the 
above.  I  have  used  it  for  the  last  three  months, 
and  for  which  I  claim  no  originality,  as  the  acci- 
dental overthrow  of  some  strong  tea  on  a  knife  first 
gave  rise  to  the  idea.  J.  COOKE. 

[The  color  of  the  writing  in  our  correspondent's 
letter  is  certainly  good,  and  appears  to  have  flowed 
readily  from  the  pen.  We  have  also  tested  it  by 
the  acetic,  nitric,  sulphuric,  and  muriatic  acids, 
which  do  not  appear  to  affect  the  color,  unless  in  a 
sufficiently  concentrated  state  to  injure  the  texture 
of  the  paper  also.  The  receipt  above  we  have  no 
doubt  will  make  a  good  ink,  but  it  is  not  new,  ex- 
cept indeed  as  a  general  writing  fluid.  It  is  cus- 
tomary for  leather  dressers,  dyers,  and  woodstainers, 
to  use  a  liquid  formed  by  pouring  a  decoction  of 
logwood  shavings  upon  the  rust  of  iron,  which  it 
will  be  seen  is  analogous  in  principle  to  the  fore- 
going. The  process  of  making  this  dye  was, 
however,  but  little  understood,  (at  least  in  London,) 
until  about  forty  years  ago,  when  an  individual  esta- 
blished a  manafactory  in  Whitechapel,  to  supply 
the  dyers,  &c.,  with  what  is  called  iron  liquor,  which 
was  made  simply  by  soaking  old  iron  hoops  in  water  ; 
and  although  he  sold  the  liquor  when  prepared  at  a 
few  pence  only  per  gallon,  he  realized  a  very  large 
fortune. 

In  the  receipt  of  our  correspondent  surely  there 
is  a  mistake  in  the  quantity  of  camphor.  This 
resin  being,  in  a  very  small  degree,  soluble  in  water. 
One  grain  of  corrosive  sublimate,  or  one  drop  of 
creosote,  will  prevent  mould  in  a  gallon  of  ink. — 
Ed.] 


ANSWERS   TO   QUERIES. 

87 — What  occasions  the  whistling  sounds  of 
volant  bodies  ?  When  bodies  move  quickly  a  partial 
vacuum  is  caused,  and  Ihe  noise  is  produced  by 
the  air  returning  to  its  place. 

■  89 — Two  balls,  each  of  one  pound  weight,  sus- 
pended on  separate  strings,  contiguous  but  not  touch- 
ing, showing  no  inclination  to  coalesce — at  what 
height  from  the  earth's  surface  would  they  manifest 
attraction  for  each  other?  The  question  is  not 
sufficiently  explicit  for  a  direct  answer,  because  it 
would  be"  requisite  to  ascertain  the  comparative 
weight  oi  the  caT\h  ;  also  the  space  signified  by 
contiguous  is  indefinite.  The  following  general 
method  of  solution  is  therefore  all  that  can  be 
given.  Supposing  the  balls  to  be  of  equal  density 
with  the  earth,  then  ;  as  the  sum  of  the  squares 
of  the  diameters  of  each  ball;  is  to  the  square  of 
the  diameter  of  the  earth ;  so  is  the  square  of  the 
distance  of  the  balls  from  each  other;  to  the  square 
of  the  distance  of  each  ball  from  the  earth.  If 
they  are  of  different  density,  then  the  density  of 
the  balls;  is  to  the  density  of  the  earth  as— the 
square  of  the  distance  thus  found ;  to  the  square 
of  the  distance  they  sliould  be  at  to  make  the  at- 
tractive forces  balance:  consequently,  a  slight 
addition  will  give  the  distance  at  w^hich  the  balls 
■will  attract  eacli  other.  G.  S. 

DC — Requested  a  receipt  for  tracing  paper,  that 
will  bear  ink  and  water  color.  Answered  in  page 
124. 

100 — 7s  there  any  jwint  in  the  mandril  of  a  lathe 
which  remains  stationary  while  the  mandril  re- 
volves? No,  certainly  not.  Mathematically  the 
centre  of  the  axis  is  at  rest,  but  practically  it 
moves  with  the  r.est  of  the  maiidril. 


101 — What  is  the  principle  of  the  quicksilver 
boats?  The  "Cygnet"  London  and  Westminster 
quicksilver  boat  is,  or  was,  on  Mr.  Howard's 
principle,  and  has  no  boiler,  but  the  following 
substitute  for  one.  A  quantity  of  mercury  is 
placed  in  a  wrought-iron  vessel,  over  a  coke  fire, 
and  maintained  at  a  temperature  of  from  4"  to 
GOO"  Fah.  the  foot,  per  horse  power.  The  upper 
surface  of  the  mercury  is  covered  by  a  thin  plate 
of  iron,  which  rests  in  contact  with  it,  and  is  so 
constructed  as  to  present  about  four  times  the 
surface  that  is  exposed  to  the  fire.  Adjoining  this 
is  a  vessel,  containing  water  heated  to  nearly  the 
boiling  point,  and  communicating  with  it  by 
means  of  a  nozzle  and  valve ;  and  tlie  water  is 
from  time  to  time  injected  by  the  engine,  in  small 
portions,  to  the  top  iron  plate,  from  which  it 
receives  the  heat  not  only  necessary  to  convert  it 
into  steam,  but  also  to  expand  steam,  being  above 
what  it  would  receive  if  in  contact  witli  water, 
the  temperature  being  above  its  pressure  ;  hence 
tlie  steam  passes  into  a  jacket  surrounding  the 
cylinder,  which  jacket  is  also  surrounded  by 
another,  forming  the  passage  of  the  heated  air 
to  the  funnel,  by  which  means  the  temperature  is 
preserved  at  400",  the  pressure  being  25lbs.^*'  inch. 
The  arrangement  of  the  slide  valves  is  such  that 
the  steam  acts  expansively.  The  conductor  is  a 
copper  vessel  immersed  in  a  cistern  of  cold  Avater, 
and  the  steam  flows  into  it  by  the  education  pipe 
in  the  usual  manner,  and  a  jet  is  admitted  to  it 
from  an  adjoining  vessel  filled  before  working  with 
distilled  Avater,  and  the  condensed  water,  and  the 
condensed  steam,  are  pumped  therefrom  into  a 
copper  worm  placed  in  a  cistern  of  cold  water, 
by  which  means  they  are  reduced  in  temperature, 
and;then  re-conducted  to  the  distilled  water  tank. 
The  fire  is  urged  by  a  blowing  machine. — 
Lardner  on  the  Steam  Engine. 

Not  yet  answered— 12,  29.  35,  43,  35,  62,  65,  80,  86,  94. 
98,99,  102,  103,106,  107,  108.  110,  111.  114,  115,  116,119. 


CORRESPONDENTS. 

E.  WOOLSTON— Two  of  your  Queries  are  answered  in 
tlie  last  number.  There  is  a  Scientific  Institution  in 
Camden  Town — we  believe  it  is  in  Piatt  Street. 

G.  S. — Scarcely  a  number  is  published  that  does  not  include 
an  account  of  one  or  more  philosophical  instruments. 

W.  E,  A. — The  subject  he  speaks  of  as  early  as  possible. 
The  white  substance  is  sal  ammoniac,  powdered  aud 
moistened. 

M-GUIGGEM  (Bolton.)— We  will  write  him  by  post. 

Y,  W.  P. — His  experiments  we  shall  lay  aside  for  future  use. 
Magic  lanthorn  slides  may  be  painted  on  talc.  A  camera 
lucida  aud  spouting  fluids  we  will  bear  in  mind  as  subjects 
wanted. 

TYRO  CHEMICUS.— There  is  no  work  of  the  kind,  but  we 
have  rea.son  to  know  that  a  series  of  such  works  is  in  pro- 
gress, and  in  about  two  months  will  appear.  We  shall 
give  the  first  account  of  them.  Queries  though  not  inserted 
shall  be  attended  to. 

We  have  mislaid  a  letter,  containing  an  answer  to  Query  12. 
Will  our  Correspondent  oblige  us  with  a  second  ? 

ggf=  In  consequence  of  being  obliged  to  go  topre.ss  early,  on 
"^account  of  the  publication  of  Part  V.,  answers  to  various 
Correspondents  are  postponed  till  our  r.ext. 


Communications,  Books  for  Review,  Inventions  for  Illustra- 
tion, Jic,  to  be  addressed  to  the  Editor,  at  the  Printer's. 
All  Letters  must  be  post  paid. 


LONDON:— Printed  by  D.  Francis,  15,  Old  Broad  Street, 
Published  every  Saturday  by  W.  Brittain,  12,  Paternoster 
Row,  and  may  be  had  of  all  Booksellers  and  Newsmen  iu 
Town  and  Country. 
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ELECTRICAL  ATTRACTION  AND  REPULSION. 


ELECTRICITY. 

(Resumed  from  paye  \<j1.) 

In  all  the  numerous  experiments,  already  introduced 
in  these  various   uumbcrs,   the  cftect  visible  has 


mostly  been  that  of  a  certain  tendency  the  excited 
bodies  have  had  to  coale.si;e  with  eacli  otlur  in  some 
cases,  and  to  recede  in  others,  or  have  been  in- 
stances of  electrical  attraction  and  rejiulsion.  U|>ou 
a  closer  cxamuiatiun  of  the  circuuistauccii  attending 
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these  experiments,  it  -will  be  found  that  when 
two  bodies  are  electrified  equally,  they  will  repel, 
each  other  ;  and  also  that  when  one  body  only  is 
electrified,  it  is  attracted  by  all  others  of  a  con- 
ducting nature  in  its  neighbourhood.  Thus  it 
appears  that  two  laws  only  govern  all  these  pheno- 
mena, which  Franklin  gives  thus  :  —The  electric 
fluid  rejiels  itself,  and  attracts  all  other  matter  ; 
therefore,  bodies  similarly  electrified,  that  is,  if 
.  both  are  electrified  plus,  or  both  yninus,  they  repel 
each  other  ;  but  if  one  body  be  electrified  plus,  and 
the  other  niuuis,  they  wiU  attract  each  other,  until 
the  equilibrium  be  restored,  when  they  become  neu- 
tral. It  may  be  thought  that,  in  many  instances, 
but  one  body  is  affected,  and  therefore  the  laws  do 
not  apply.     For  example  : — 

Ex.  30. — Suspend  from  the  ceiling  a  string,  and 
from  this  a  feather,  attached  to  a  thread  of  silk. 
Hold  towards  it  an  excited  glass  tube,  the  feather 
will  first  adhere  to  it,  then  be  repelled,  and,  if  a 
finger  be  held  near  it,  be  attracted  towards  the 
finger.  The  attraction  of  the  feather  and  tube  is  ac- 
counted for — they  are  differently  electrified.  The 
receding  of  the  feather  is  also  accounted  for — for 
after  touching  each  other  they  are  similarly  elec- 
trified ;  but  why  the  feather  should  seek  the  finger 
is  not  so  apparent.  It  arises  from  a  cause,  which, 
instead  of  militating  against  the  truth  of  Franklin's 
laws,  does  but  prove  their  general  applicability. 
When  a  body  of  any  kind  is  electrified,  it  affects 
and  repels  the  electric  fluid  contained  in  all  the 
bodies  near  it,  and  thus  the  overcharged  feather 
drives  away  some  portion  of  the  fluid  in  the  finger, 
in  consequence  of  which  the  part  of  the  finger 
nearest  to  it  becomes  negative,  or  in  a  different 
state  from  itself^ — therefore  they  are  mutually  at- 
tracted. The  degree  of  this  attraction  is  found  to 
be  in  proportion  to  the  square  of  their  approxima- 
tion towards  each  other,  or  as  it  is  usually  expressed, 
proportional  inversely  as  the  square  of  their  dis- 
tance— that  is,  if  at  an  inch  distance  from  each 
other,  they  attract  with  a  force  equal  to  one — at  two 
inches  the  attractive  force  will  be  a  quarter  as  much 
only — at  three  inches  it  will  be  one-ninth  only — 
that  is,  three  times  three.  The  cause  of  attraction 
we  leave  until  a  future  chapter  explains  the  laws  of 
electrical  induction,  f^t  present  we  content  our- 
selves with  laying  before  our  readers  some  of  the 
best  of  the  numerous  experiments  on  this  particular 
division  of  electrical  science. 

Ex.  31. — Hang  two  feathers  on  silk  strings  from 
a  stand,  (Fig.  2.)  which  will  elevate  them  some 
inches  above  the  table,  and  which  stand  has  a  glass 
leg,  or  support,  to  it ;  or  still  better  than  this,  hang 
a  string  from  the  ceiling,  and  at  the  end  of  the 
string  the  two  silk  lines  with  feathers,  so  that  they 
are  not  near  any  other  object.  Hold  towards  the 
feathers  the  excited  glass  rod.  The  two  feathers 
will,  at  first,  adhere  to  the  glass  rod,  and  soon 
afterwards  be  repelled  from  it,  and  from  each  other. 

Ex.  'A2. — Balance  uj)on  a  rod  of  glass,  terminated 
by  a  needle  point,  a  delicate  rod  of  wood,  having 
a  small  disc  of  white  paper,  or  a  i)ith  ball,  at  each 
end.  Hold  towards  either  end  of  this  an  excited 
glass  rod — the  end  will  be  attracted  by  it.  This 
forms  a  delicate,  useful,  and  cheap  electrometer, 
(see  Fig.  1.) 

Ex.  33 — Procure  two  stands,  each  formed  of  a 
foot  which  supports  a  glass  rod,  and  upon  this  a 
brass  wire  hooked  at  the  top,  so  that  there  may  be 
hung  to  it  a  silk  thread,  bearing  at  each  end  a 
feather,   (as  P'ig.  2.)     To  the  one  pair   of  feathers 


hold  an  excited  glass  rod — they  will  repel  each 
other  with  positive  electricity.  Hold  towards  the 
other  pair  of  feathers  an  excited  stick  of  sealing 
wax  —  they  will  repel  each  other  with  negative 
electricity.  Put  tlie  one  stand  near  the  other,  as 
represented  in  the  figure,  and  the  one  pair  will 
attract  the  other — they  being  differently  electrified. 

Note. — A  common-sized  stick  of  sealing  wax  is 
too  small  for  this  and  similar  experiments.  The 
glass  and  sealing  wax  rods  may  be  combined  with 
advantage.  Having  procured  a  hollow  glass  tube, 
about  two  feet  long  and  of  one  inch  diameter,  heat 
it  gradually  by  a  fire,  until  hot  enough  to  melt 
sealing  wax — then  rub  upon  one  half  of  it  a  stick  of 
red  wax,  until  the  surface  of  that  half  is  completely 
and  evenly  covered  with  the  wax.  Hold  it  near  the 
fire  again,  that  the  wax  may  settle  into  a  smooth  and 
glossy  surface,  and  it  will  be  complete.  When  to  be 
excited  the  glass  end  only  will  require  warming,  the 
waxed  part  serving  as  a  handle  ;  so  also,  when  the 
waxed  end  is  excited  the  glass  may  be  held  in  the 
hand.  To  excite  glass,  rub  it  briskly  with  a  black 
silk  handkerchief — to  excite  sealing  wax,  rub  it 
with  a  piece  of  flannel. 

Ex.  34. — Tie  twenty  fine  linen  threads  together 
at  each  end,  so  that  there  may  be  about  six  inches 
distance  from  knot  to  knot,  hang  this  by  a  wire 
loop  fastened  to  one  of  the  knots,  to  the  conductor 
of  the  machine  ;  upon  charging  the  conductor,  the 
threads  will  recede  from  each  other,  forming  a  cu- 
rious balloon -shaped  body. 

Ex.  35. — Instead  of  tying  the  threads  at  both 
ends,  let  the  lower  end  be  loose,  and  upon  tuining 
the  machine,  they  will  form  a  brush. 

Ex.  36. — The  Glass  Feather.  —  Procure  a  glass 
feather,  as  made  at  the  fancy  glass  shops,  and  stick 
it  into  one  of  the  holes  on  the  upper  side  of  the 
conductor,  when  the  machine  is  put  in  motion  the 
radiation  of  all  tlie  filaments  of  glass  wiU  ofl"er  a 
most  elegant  object. 

Ex.  37.— The  Frightened  Head  of  Hair.— As  a 
variation  of  the  last  experiment,  the  head  of  a  doll 
is  furnished  with  a  wig  of  hair  which  is  two  or 
three  inches  long;  upon  electrifying  this  "each 
particular  hair  will  stand  on  end"  in  the  most  gro- 
tesque manner,  and  thus  it  is  with  every  person 
w^ho  is  electrified,  when  on  a  glass  legged  stool. 
This  experiment  becomes  most  effective  because 
seen  more  conspicuously  when  the  hair  is  of  a  grey 
color.     (See  Fig.  3.) 

Ex.  38. — Radiating' Feathers. — Let  a  metal  ring 
be  supported  upon  a  glass  pillar,  and  at  six  or  eight 
equally-distant  points,  around  this  ring  tie  a  thread 
(not  silk)  a  few  inches  long,  the  other  end  of  which 
bears  a  feather,  (as  in  Fig.  4,)  where  six  are  repre- 
sented. Connect  the  metal  ring  with  the  conduc- 
tor of  the  machine  by  a  wire  or  chain,  and  the 
feathers  being  electrified  will  repel  each  other  until 
they  will  stand  at  equal  distances  like  the  spokes 
of  a  wheel. 

Ex.  39. — Electric  Fish. — Cut  a  piece  of  very 
thin  leaf  brass  (such  as  is  called  tinsel  will  do)  witli 
an  obtuse  angle  at  one  end  and  an  acute  one  at  the 
other  ;  present  the  large  end  towards  an  electrified 
conductor,  and,  when  the  brass  is  within  its  atmos- 
phere let  it  go ;  it  will  then  fix  itself  to  the  con- 
ductor by  the  apex  of  its  obtuse* angle,  and,  from 
its  continual  wavering  motion,  will  appear  to  be 
animated. 

Ex.  40. — Flying  Feather. — Excite  a  glass  tube, 
(as  in  Experiment  33,)  and  hold  towards  it  a  very 
light  and  fleecy  feather,  it  will  adhere  to  it  for  a 
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moment,  then  be  repelled  in  the  most  beautifully 
expanded  form  ;  if  no  object  be  near,  it  will  gra- 
dually be  attracted  to  the  earth,  but  it  may  be 
driven  in  any  direction  around  the  room,  by  bring- 
ing the  still  excited  glass  near  it,  for  it  will  be  still 
repelled  from  the  glass.  It  is  evident  that  the 
feather  in  sailing  along  must  not  be  suffered  to  de- 
]iosit  its  electricity  by  touching  any  surrounding 
object. 

Ex.  41.  —  Animated  Thread. —  Present  a  fine 
thread  to  an  electrified  conductor,  when  it  is  at  a 
projier  distance  it  will  fly  towards,  and  stick  to  the 
conductor,  and  convey  the  electric  fluid  from  it  to 
the  hand  ;  remove  the  thread  to  a  small  distance 
from  the  conductor,  and  it  will  fly  backwards  and 
forwards  with  great  velocity,  and  in  a  very  pleasing 
manner  ;  present  the  same  thread  towards  one  that 
hangs  from  the  conductor,  they  will  attract  and 
join  each  other.  Bring  the  finger,  or  a  brass  ball, 
near  these  threads,  the  ball  will  repel  that  held  by 
the  hand,  and  attract  that  which  is  affiled  to  the 
conductor. 

Ex.  42. — Suspended  Leaf. — Hold  towards  the 
ball  at  the  end  of  the  conductor,  a  square  thin  leaf 
of  brass  or  paper ;  upon  turning  th&  machine,  it 
will  leave  the  hand  and  be  suspended  with  one  of 
its  points  upwards  between  the  hand  and  the  con- 
ductor.    (See  Fig.  5.) 

Ex.  43. — The  Moving  Leaf.  —  Move  the  hand 
round  and  at  a  uniform  distance  from  the  ball  of 
the  conductor,  when  the  leaf  of  brass  is  suspended 
near  it,  and  it  will  be  seen  to  move  with  the  hand 
in  any  direction  which  the  latter  may  take. 

E.v.  44. — Dancing  Lnages. —  To  the  end  of  the 
conductor,  suspend  a  plate,  made  either  of  metal 
or  wood,  covered  with  tin  foil,  and  at  a  distance  of 
three  or  four  inches  under  this  a  similar  plate,  but 
one  that  is  rather  larger.  Place  on  the  lower  plate 
any  little  figures  cut  out  of  paper  or  pith.  Take 
care  that  the  lower  plate  is  supported  upon  some 
conducting  substance  ;  turn  the  machine,  and  the 
figures  will  raise  themselves,  and  fly  up  and  down 
between  the  two  plates,  forming  a  most  ludicrous 
dance.     (See  Fig.  6.) 

Ex.  45. — Support  the  lower  plate  upon  a  glass 
bottle,  or  other  insulator,  and  although  all  the  rest 
of  the  apparatus  remains  as  before,  yet  the  figures 
will  not  dance.  The  reason  is  this,  the  upper  plate 
being  charged  by  its  connection  with  the  machine, 
the  figures  are  attracted  by  it — they  becoming 
charged  are  repelled  by  the  upper,  and  attracted  by 
the  lower  plate.  'When  they  touch  this  their  charge 
is  removed  by  that  contact,  and  conveyed  to  the 
earth,  while  the  figures  jump  up  again,  for  a  fresh 
supply,  and  thus  they  move  alternately  from  the 
one  to  the  other  plate.  When  the  lower  plate, 
however,  is  insidated,  the  extra  portion  brought  to 
it  cannot  escape,  and  it  becomes  charged  in  the 
same  manner  as  the  upper  one — therefore,  the 
figiires  have  no  tendency  to  move  between  them. 

Note. — If  in  cutting  out  the  fig\ire  the  head  is 
heavier  than  the  feet,  it  v.ill  dance  head  downwards 
— damping  the  feet  in  the  mouth  will  usually  remedy 
this,  but  this,  at  the  same  time,  gives  them  a 
tendency  to  adhere  to  the  upper  plate,  while  wetting 
the  head  makes  them  dance  on  the  lower  plate. 
Female  figures  usually  dance  more  regularly  because 
of  the  weight  of  the  lower  part  of  the  dress.  In 
all  the  figures  the  head  should  be  somewhat  pointed, 
either  by  the  adjunct  of  a  steeple. croumul  hat,  or 
something  similar  put  upon  it. 


Ex.  46. — Dancing  Pith  Bulls  — Place  upon  the 
lower  stand,  (mentioned  in  Exjieriment  4  1,)  six  or 
eight  balls  of  the  pith  of  tldt-r,  and  cover  tlicni 
over  with  a  dry  tumbler.  Hang  to  the  conductor  a 
chain,  which  touches  this  tumbler ;  upon  turning 
the  machine,  although  glass  intervenes  between  the 
exciting  power  and  the  balls  acted  upon,  yet  the 
balls  will  fly  rapidly  \\\t  an*  down  within  the  glass 
tumbler.  In  this  instance,  the  outer  part  of  the 
glass  is  by  contact  electrified  positively  ;  the  inner 
part,  therefore,  will  be  by  induction,  (afterwards  to 
be  explained,)  electrified  negatively  ;  and  the  balls 
are  flying  up  and  down  to  supply  the  deficiency  of 
the  glass — each  ball  coming  to  dejiosit  its  load,  and 
flying  down  again  for  another.     (See  Fig.  7.) 

E.V.  47. — The  dancing  jiilh  ball  experiment  may 
be  reversed  thus  : — Fasten  to  the  conductor  a  chain, 
as  before.  Put  it  in  a  dry  tumbler,  and  turn  the 
machine.  After  a  few  turns  the  tumbler  will  be 
charged  withinside  with  positive  electricity.  Place 
upon  a  table,  or  a  metal  plate,  a  few  pith  balls, 
and  cover  them  over  with  the  charged  tumbler. 
They  will  now  jump  up  and  down,  each  one  con- 
veying some  of  the  fluid  away  from  the  glass,  and 
not  towards  it  as  in  the  latter  instance.  They  con- 
tinue to  dance  long  after  the  machine  ceases  to  act, 
and  when  their  motion  has  ceased  altogether,  it  may 
be  renev.ed  by  merely  putting  the  hand  upon  the 
outside  of  the  glass. 

To  make  Pith  and  Cork  Balls. — Procure  some  of 
the  thick  young  shoots  of  the  common  elder-tree, 
cut  them  into  lengths  between  the  joints,  and  push 
out  the  pith  of  each  length  by  a  smooth  stick,  as 
near  as  possible  the  size  of  the  hole  where  the  pith 
is,  and  dry  it  for  use.  When  wanted  for  balls,  cut 
out  each  ball  moderately  true  with  a  pen  knife,  and 
to  round  them  more  perfectly,  and  take  off  the 
rough  edges,  roll  them  very  gently,  with  a  circular 
motion,  on  a  smooth  table,  and  they  will  be  fit  for 
use.  Cork  balls  may  be  cut  in  the  same  manner, 
but  to  make  them  smooth  each  one  must  be  i)laced 
upon  the  point  of  a  needle,  and  turned  round  two 
or  three  times  in  the  flame  of  a  candle,  or  should 
the  blackness  thereby  occasioned  be  an  objection 
they  may  be  rubbed  with  sand  paper. 

Ex.  48. — Electric  Bells. — The  apparatus  thus 
called  is  of  various  forms — that  put  into  action  by 
attraction  is  represented  in  Fig.  8.  It  consists  of 
a  rod,  or  wire,  having  a  hook  to  hang  it  up  by,  and 
a  small  chain  at  each  end,  terminated  by  a  bell. 
There  are,  also,  at  three  other  parts  depending  from 
it  three  silk  threads — one  terminated  by  a  third 
bell,  the  other  two  by  metal  clappers.  The  third 
bell,  it  will  be  observed,  has  a  chain  ajipended  to  it 
which  reaches  the  ground.  When  this  is  su.'^pemled 
from  the  conductor,  the  wire  at  top,  and  bells  at 
the  sides,  become  electrified — these  latter,  therefore, 
attract  the  clappers.  They  thus  becoming  charged 
recede  till  they  touch  the  centre  bell,  and  thus  the 
motion  of  the  cla))pers,  from  one  to  the  other, 
produces  the  sound  of  ringing. 

(To  be  continued.) 

PHOTOGENIC   ACTINOMETER. 

Head  bij  Vnovi'.ssov.  Daodlny  before  the  British 
Association,  August  20th,  1830. 

Professor  Daubeny  exhibited  the  model  of  an 
ajjparatus,  by  means  of  which,  in  a  more  complelo 
condition,  he  hoped  to  obtain  a  numerical  istiniute 
of  the  intensity  of  solar  light  at  dirtercnt  juriods  of 
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the  day,  and  in  different  parts  of  the  globe.  The 
contrivance  consisted  of  a  sheet  of  jihotogenic  pa- 
per, moderately  sensible,  rolled  round  a  cylinder, 
which,  by  means  of  machinery,  would  imcoil  at  a 
given  rate,  so  as  to  expose  to  the  direct  action  of 
the  solar  rays,  for  the  S])ace  of  an  hour,  a  strip  of 
the  whole  length  of  the  sheet,  and  of  about  an  inch 
in  diameter.  Between  the  paper  and  the  light  was 
to  be  interposed  a  vessel,  with  plane  surfaces  of  glass 
at  top  and  bottom,  and  in  breadth  corresponding  to 
that  of  the  strip  of  paper  presented.  This  vessel, 
being  wedge-shaped,  was  fitted  to  contain  a  body  of 
fluid  of  gradually  increasing  thickness,  so  that,  if 
calculated  to  absorb  light,  the  proportion  intercepted 
would  augment  in  a  gradually  increasing  proportion 
from  one  extremity  of  the  vessel  to  the  other. 
Hence  it  was  presumed  that  the  discoloration  arising 
from  the  action  of  light  would  proceed  along  the 
surface  of  the  paper,  to  a  greater  or  less  extent, 
accordingly  as  the  intensity  of  the  sun's  light  was 
such  as  enabled  it  to  penetrate  through  a  greater  or 
lesser  thickness  of  the  fluid  employed.  In  order 
to  register  the  results,  nothing  more  was  required 
than  to  measure,  each  evening,  by  means  of  a  scale, 
how  many  degrees  the  discoloration  had  proceeded 
along  the  surface  of  the  paper  exposed  to  light, 
during  each  successive  hour  of  the  preceding  day. 
To  render  the  instrument  self-registering,  some 
contrivance  for  placing  the  paper  always  in  a  simi- 
lar position  with  reference  to  the  sun,  must  of 
course  be  superadded.  The  object  of  this  contri- 
vance differed  from  that  aimed  at  by  Sir  J.  Herschel 
in  his  Actinometer,  being  intended  as  a  measure  of 
the  aggregate  effect  of  the  solar  intensity  at  the 
period  (be  it  long  or  short)  during  which  the  paper 
was  submitted  to  its  influence  ;  whereas  the  Acti- 
nometer merely  measures  the  intensity  at  the  mo- 
ment the  observation  is  made.  The  interposition 
of  an  absorbing  fluid  has  at  least  this  advantage, 
that  it  enables  the  observer  to  estimate  the  relative 
intensity  by  marking  the  point  at  which  the  paper 
ceases  to  be  discolored,  of  which  the  eye  is  able  to 
judge  more  exactly  than  it  could  do  of  the  relative 
darkness  of  shade  which  might  be  produced  on 
paper  exposed  unprotected  to  light  of  dilierent 
degrees  of  brilliancy. 

Mr.  Jackson  thought  that  a  Heliostat,  for 
throwing  the  reflected  light  of  the  sun  upon  the 
instrument,  would  be  objectionable  ;  and  suggested, 
in  preference,  that  the  lleliostat  should  rather  turn 
the  instrument  to  the  sun,  which  he  considered 
could  be  eff"ected  with  equal  ease. — Dr.  Daubeny 
assented. — Professor  Forbes  only  first  saw  the  in- 
strument yesterday ;  he  therefore  could  not  speak 
with  much  confidence,  but  must  own  his  first  im- 
pressions were  not  very  sanguine  of  its  ultimate 
success.  One  objection  was,  the  difficulty,  if  not 
impossibility,  of  procuring  prepared  or  photogenic 
paper  of  exactly  similar  sensibility  ;  and  unless 
this  were  done,  not  even  the  observations  of  the 
same  person,  made  at  diflferent  times,  could  be  com- 
pared, much  less  could  any  comparisons  be  made 
of  the  results  of  diftcrent  observers.  Another 
objection  was  the  difficulty  of  observing  where  the 
discoloration  extended  to,  as  the  shading  oti"  would 
be  so  gradual ;  so  tliat  diff"erent  persons  would 
come  to  diff"erent  conclusions,  according  to  the 
goodness  or  badness  of  their  sight,  ui)on  the  very 
same  sheet  of  register  paper.  A  third  objection 
was,  that  the  scale  would  be  so  complicated,  that 
he  much  feared  whether  any  scale  be  formed  ;  for 
not  only  were  the  ijuantitics  of  light  which  would 


be  permitted  to  pass  through  a  wedge-shnped  mass 
of  fluid,  such  as  Dr.  Daubeny  proposed,  diminished, 
in  a  geometrical  proportion,  as  its  thickness  in- 
creased arithmetically,  but  it  had  now  been  clearly 
established  by  the  researches  of  Melloni,  Fresnel, 
and  others,  that  the  portion  of  light  which  had 
already  passed  through  a  portion  of  any  medium, 
was  in  a  state  for  passing  with  greater  ease,  or  in  a 
greater  relative  proportion,  through  equal  portions 
of  the  remainder.  Unquestionably  self-registering 
instruments  of  all  kinds  were  highly  desirable,  and 
an  instrument  fitted  to  perform  what  Dr.  Daubeny 
proposed  would  be  both  interesting  and  valuable ; 
and  he  thought  the  suggestions  valuable,  even  sup- 
posing difficulties  such  as  he  alluded  to  should  be 
found  to  exist. — Dr.  Daubeny  said,  that,  as  to  one 
of  the  objections,  Sir  John  Herschel  had  informed 
him  that  any  quantity  of  equally  sensitive  photogenic 
paper  could  be  obtained  ;  as  to  the  scale,  the  indi- 
cations were  not  intended  to  furnish  absolute,  but 
only  relative  residts. 

POLISHING  PLASTER  CASTS. 

First  Method. — Put  into  four  pounds  of  clear 
water,  one  ounce  of  pure  curd-soap,  grated  and 
dissolved  in  a  well-glazed  earthen  vessel — tiien  add 
one  ounce  of  white  bees' -wax,  cut  into  thin  slices ; 
as  soon  as  the  v,'hole  is  incorporated  it  is  fit  for  use. 
Having  well  dried  the  figure  before  the  fire,  suspend 
it  by  a  twine,  and  dip  it  once  in  the  varnish  ;  upon 
taking  it  out,  the  moisture  will  appear  to  have  been 
absorbed  in  two  minutes'  time  ;  stir  the  compost, 
and  dip  it  a  second  time,  and  this  generally  suffices. 
Cover  it  carefully  from  the  dust  for  a  week  ;  then, 
with  soft  muslin  rag,  or  cotton  wool,  rub  the  figure 
gently,  when  a  most  brilliant  gloss  will  be  produced. 

Second  Method. — Take  skimmed  milk,  and  with 
a  camel's-hair  pencil,  lay  over  the  model  till  it  holds 
out,  or  will  imbibe  no  more.  Shake  or  blow  off 
any  that  remains  on  the  surface,  and  lay  it  in  a 
place  perfectly  free  from  dust  ;  when  dry  it  will 
look  like  polished  marble,  and  answers  equally  well 
with  the  former,  except  it  is  put  outside  the  house 
in  wet  weather.  If  the  milk  is  not  carefully  skim- 
med, it  will  not  answer. 

Third  Method. — Fuse  half  an  ounce  of  tin,  with 
the  same  quantity  of  bismuth,  in  a  crucible  ;  when 
melted,  add  half  an  ounce  of  mercury,  and  when 
perfectly  combined,  take  the  mixture  from  the  fire 
and  cool  it.  This  substance,  mLxed  with  the  white 
of  an  egg,  forms  a  most  beautiful  varnish  for  plaster 
of  Paris  casts. 


METEOROLOGY. 

This  science,  so  sublime,  useful,  and  interesting, 
has  not  received  that  share  of  notice  wliich  is  justly 
due  to  it,  but  of  late  some  advances  we  find  are 
making  in  its  progress,  and  strange  it  is,  that  so 
universal  as  its  use  is,  no  more  respect  has  been 
shown  it. 

In  passing  to  a  few  observations  relative  to  this 
subject,  I  would  recommend  to  every  brother  vo- 
tary "  Howard's  Climate  of  London"  published  in 
1H33,  as  one  of  the  best  guides  to  a  knowledge  of 
Meteorology,  to  assist  in  understanding  our  climate, 
and  in  keeping  an  account  of  our  daily  phenomena. 
I  may  at  some  future  period  offer  a  table  of  the 
diurnal  state  of  instruments,  but  suffice  it  now,  by 
way  of  introduction,  to  give  a  brief  argument  in 
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favor  of  the  science,  accompanied  by  a  few  general 
obsei"\-ations  on  our  atmosphere. 

Meteorolo^  is  the  only  study  which  concerns  all 
men  alike,  then  why  so  few  attend  to  it  ?  Our 
notices  are  passed  over  with  contempt ;  we  are  told 
that  "  they  do  not  want  to  know  what  is  past," 
and  'tis  added,  "  tell  us  what  is  to  come."  Now 
if  we  were  not  to  obsen^e  the  past,  we  should  deduce 
nothing  whereby  to  judge  of  tlie  future.  Hence 
the  need  of  strict  observation  of  past  and  passing 
weather.  Our  bodies  feel  the  changes,  and  health 
is  effected  by  certain  causes,  and  this  with  all  men  ; 
while  husbandry  suffers  for  want  of  a  knowledge  of 
the  portending  of  the  skies.  Many  fits  of  illness 
too,  by  cold  from  getting  wet,  Sec.  for  want  of  fore- 
sight, might  be  in  some  measure  prevented  were 
most  people  to  notice  the  system  of  action  in  the 
air  :  hence  then  it  would  be  well  if  all  persons  were 
more  attentive  to  the  passing  characters  of  every 
day.  To  judge  of  the  future  we  only  need,  from 
year  to  year  note  down  tlie  past,  so  as  to  see  how 
the  clouds,  daily  appearances,  and  state  of  instru- 
ments were  attended,  as  it  may  be  so  again  on  re- 
currence of  the  same  circumstances,  &c.  It  would 
be  advisable  at  least,  to  the  furtherance  of  our  end, 
that  one  gentleman  or  more  in  very  parish  should 
keep  a  journal,  and  public  records  wherein  all  notes 
be  compared  should  be  published,  for  knowing  of 
the  past,  as  regularly  as  the  almanacs  issue,  for  the 
assumed  purpose  of  prediction. 

Thus  we  see  all  men  alike  are,  or  ought  to  be 
interested  in  this  still-neglected  study.  The  coun- 
try is  far  more  suitable  for  our  researches  than  the 
metropolis  itself ;  anywhere  in  open  plains  is  in- 
deed better  than  any  large  town,  as  houses  thickly 
built  hide  the  horizon  and  greater  portion  of  sky 
from  the  observer. 

Temperature  is  as  interesting  in  its  variations  as 
the  weight  of  the  air.  The  hottest  days  on  record 
in  England  were  in  July,  1724  ;  July  12th  to  14th, 
1808  ;  July  14th  to  19th,  1825  ;  and  June  27th 
and  28tb,  1826.  The  thermometer  at  all  those 
periods  being  at  90"  and  above.  On  July  14th, 
1808,  it  stood  99"  at  Ipswich,  and  98^"  at  Redgrave 
in  Suffolk.  In  1825,  on  July  Ibth  and  19th  it  was 
nearly  as  high  in  some  parts  of  England.  The 
coldest  times  were  December  25th,  1796  ;  Decem- 
ber 31st,  1799  :  February  9th,  1816  ;  January  14th, 
1820  ;  and  January  20th,  1838  ;  at  all  which  pe- 
riods the  tliermometer  was  at  or  below  zero.  Hence 
our  temperature  has  had  a  range  of  about  100". 
The  winter  of  1814  was  long  and  severe,  but  no 
day  so  cold  as  the  above.  Great  and  sudden  tran- 
sitions from  cold  to  heat  often  happen  at  tlxe  end 
of  April,  or  near  that  time.  Of  late  years  the 
most  striking  instances  of  this  occurred  in  1827, 
when  on  April  25th  it  froze,  thermometer  29',  and 
on  30th  of  same  month  a  temperature  of  77"  or 
more  was  experienced,  and  at  Epping  it  was  81". 
And  in  1833,  after  a  long  period  of  wet  and  cold 
to  May  2nd,  when  it  became  intensely  hot  and  dry 
till  Jime  11th.  On  May  4th  the  thermometer  as- 
cended to  about  27  degrees  above  the  previous 
daily  state,  and  it  stood  far  above  80"  for  many  days, 
and  17th  at  85, y\ 

Great  changes  both  ways,  or  alternately,  often 
mark  our  vernal  months,  and  hence  the  ill  effects 
on  the  body.  The  usual  ma.Nimum  and  minimum 
appear  to  be  82"  and  20"  in  our  climate,  and  usually- 
hajjjjcn  in  January  and  July.  The  barometer  was 
at  the  minimum  ever  noted  on  December  2  Ith,  1 H21 , 
and  follomng  morning,  viz,  27"80,  in  some  places 


less,  and  at  its  maximum  known  January  2nd,  18.35, 
viz.  30-92. 

The  most  prevailing  winds  are  the  SW.  and  the 
NE.  The  most  awful  thunder  and  lightning  re- 
corded were  on  August  9th,  1787,  general  all  night 
over  Europe.  In  London,  June  14th,  1814.  In 
Essex,  Herts,  &c.  July  1  (th,  1824.  In  London, 
August  11th,  183(;  ;  May  11th,  1837;  and  May 
8th  ;  June  17th  ;  July  7th  ;  and  August  7th,  1839. 
General  in  Englaiul  July  30th,  1820  ;  April  20t:h, 
1821,  (Good  Friday);  August  25th,  1820  ;  July 
30th,  1827  ;  June  25th,  1830,  (Death  of  George  IV) ; 
July  28th,  ls34  ;  and  June  17th  and  July  7th, 
1839  ;  all  these  having  been  by  night,  or  early  in 
the  morning. 

In  conclusion  let  me  add  that  the  heat  on  the 
3rd  of  August,  1839,  a  day  just  passed,  exceeded 
any  for  thirteen  previous  years  in  this  part,  ther- 
mometer S9"  in  the  shade,  104"  in  water  exposed 
to  sun  3-feet  from  grou;id,  and  lit"  in  the  sun,  on 
a  ])lane  elevated  4  feet,  and  in  open  space  away 
from  buildings  or  walls. 

TUWAITE,  SUFFOLK,         O.  WHISTLECRAFT. 

Aug.  -23,  1831). 


RAILWAYS. 
(Resumed from  paye  \Ti.) 

Route. — The  first  inquiry  presenting  itself,  in 
respect  to  a  railroad  between  two  point.s,  relates  to 
the  choice  of  a  route,  where  tlie  nature  of  the 
territory  permits  of  any  such  choice.  In  making 
this  election,  the  comparative  distances,  the 
amount  of  intermediate  transportation  to  be  ac- 
commodated, the  character  of  the  soil  as  to  afford- 
ing a  good  foundation,  the  excavations  and 
embankments  necessary  to  bo  made  in  order  to 
bring  tlio  road  within  a  certain  scale  of  inclination, 
and  difficulty  or  facility  of  obtaining  suitable 
materials  for  the  construction  of  the  road,  are  all 
to  be  taken  into  consideration.  These  investiga- 
tions and  comparisons  cannot  be  too  rigidly  and 
minutely  made ;  and  it  has  been  suggested  by 
experienced  engineers,  that  in  some  of  the  roads 
of  this  description  constructed  in  the  United  States, 
great  mistakes  will  be  found  to  have  been  made 
in  this  respect,  in  consequence  of  too  great  pre- 
cipitancy in  lixing  on  a  route. 

Gradients  or  Inclination. — The  scale  of  inclina- 
tion to  which  the  road  is  to  be  reduced,  is 
necessarily  taken  into  consideration  in  fixing  upon 
the  general  route ;  but  still  a  clioice  often  presents 
itself  in  parts  of  such  routes,  between  the  expense 
of  reducing  the  rate  of  inclination,  by  excavations 
and  embankments,  and  the  saving  of  cxpi'iise  by 
taking  a  more  circuitous  route.  Another  questioa 
also  presents  itself,  namely,  whether  to  reduce  an 
acclivity,  or  to  surmount  it ;  and  the  manner  of 
overcoming  it  is  a  subject  of  inquiry  at  the  same 
time  ;  for,  the  surface  of  the  ground  having  been 
examined  and  the  route  determined,  on  a  general 
scale  of  inclination,  within  which  the  ordinary 
power  used  for  transportation  is  to  he  applied,  the 
whole  line  is  cither  to  be  brought  wilhin  this  scale, 
or  if  an  inclinalicm  exceeding  it  is  admitted  it  is  to 
be  overcome  by  the  use  of  an  extra  power.  In 
such  case,  if  tlic  extraordinary  expense  of  redu- 
cing the  inclination  is  not  so  great  that  the  interest 
upon  this  part  of  the  original  outlay  would  exceed 
the  additional  expense  of  the  use  of  an  extra 
power  to  overcome  Mi  inclined  plane,  it  will  be  a 
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decisive  reason  in  favor  of  reducing  the  inclination. 
The  amount  of  transportation  to  be  accommodated 
Avill  determine,  in  a  great  degree,  the  expense  of 
the  extra  power  requisite  to  overcome  a  given 
inclined  plane.  Another  circumstance  to  be  con- 
sidered is,  whether  the  extra  power  to  be  used  is 
that  of  horses,  or  steam,  or  water ;  for  the  two 
former  are  comparatively  more  expensive  for  a 
small  than  for  a  large  amount  of  transportation, 
owing  to  the  cost  of  maintaining  them ;  but  the 
difierence  is  not  so  great  where  a  water  power  can 
be  used.  In  some  cases  it  may  be  better  to  make 
deflections  in  the  road,  than  to  reduce  inclinations, 
or  to  use  extra  power.  This  will  depend  on  the 
kind  of  transportation  and  the  importance  of 
celerity  ;  for  if  the  object  is  mainly  the  transpor- 
tation of  increased  weight  by  the  same  power, 
without  regard  to  the  time,  any  deviation  from  a 
direct  course  is  less  objectionable.  But  upon  lines 
of  public  travel,  dispatch  is  of  great  importance. 

In  the  recently  constructed  railroads  in  England 
the  iron  rails  are  in   general  supported  by  iron 
chairs  or  props,  at  a  distance  of  about  three  feet 
from  each  other.      Lately  the  ribs  are  made  in 
lengths  of  fifteen  feet,  so  that  two-thirds  of  the 
sleepers  or  bearings  are  saved.      Where  the  rails 
rest  on  a  line  of  wood,  the  track  must  be  com- 
paratively imperfect,  since  the  wood  will  yield  to 
the  weight  of  the  load  transported,  and  be  slightly 
compressed  as  the  wheels  pass,  thus   offering   a 
continual  resistance.       Where  successive  parts  of 
track  arc  formed  by  laying  iron  rails  upon  pine, 
oak,  and  stone,  the  difference  of  power  necessai7 
to  move  the  same  load  on  the  different  parts,  will 
be  evident  in  the  different  degrees   of    exertion 
made  by  the  horse,   where  this  poAver  is  used. 
Accordingly,  if  a  soft  species  of  wood  is  used  to 
support  the  iron  rail,  it  is  of  great  advantage  to 
interpose  a  line  of  oak  or  other  hard  wood      _A 
rail  continuously  supported  by  a  line  of  stone  will 
not  yield  to  the  weight  of  the  load ;  and  where  the 
rail  is  supported  at  successive  points  by  chairs,  it 
is  always  intended  to  be  of  such  strength,   that  it 
will  not  be  sensibly  bent  by  the  weight.     Con- 
tinued lines  of  granite  or  other  durable  stone,  are 
now  in  use  on  a  number  of  railroads  in  the  United 
States  of  America,  but  cannot  as  yet  be  considered 
to  be  so  thoroughly  tested,  though  the  results  of 
the  experiments  are  thus  far  very  favorable.     It 
was  apprehended,  at  first,  that  the  action  of  the 
wheel  would  draw  or  flatten  the  iron  plate  ;  but  it 
has  been  found  by  experience,  that  this  effect  is 
not  produced.     The  principal  difficulty  in  the  use 
of  this  kind  of  track,  was  in  the  fastening  of  the 
rail  to  the  stone,  the  nails  used  for  this  purpose 
bein"-  liable  to  be  loosened  or  cut  off   by   the 
expansion  and  contraction  of  the  iron  rail.      This 
defect  has,  however,  been  partially  remedied  by 
making  oval  holes  in  the  rails  for  the  fastenings, 
thus  allowing  a  little  longitudinal  motion  of  the 
rail  without  injury  to  the  fastening.     Cast  iron 
rails  do  not  so  easily  bend,  and  the  same  weight 
of  iron  is  also  much  cheaper.      But  they  are  more 
subject  to  be  broken  by  sudden  jars  and  blows, 
and  a  much  greater  weight  must  be  used  in  order 
to  obtain   the  requisite  strength.      In  the   tram 
railways,  plate  rails  are  used,  with  a  perpendicular 
plate  or  rim  at  the  outside  edge  of  the  rail,  of  two 
or  three  inches  in  eight  to  confine  the  wheels  upon 
the  railroad.     In  the  mode  of  joining  the  rails, 
very   important  improvements  have  been   made 
since  the  introduction  of  railroads  into  more  ge- 
neral use.     The  rails    at  first  were   only   about 


three  or  three  and  a  half  feet  in  length,  and 
fastened  in  tlie  chairs  by  a.  pin  running  horizon- 
tally through  each  end  of  the  rail,  there  being  two 
holes  in  each  chair  for  the  admission  of  two  pins 
for  this  purpose,  one  for  the  end  of  each  rail,  so 
that  the  fastenings  were  distinct.  The  consequence 
w-as,  that  if  the  chair  did  not  stand  upon  a 
perfectly  firm  foundation,  but  upon  one  that 
yielded  on  one  side,  so  that  the  chair  leaned  in  the 
line  of  the  road,  one  of  the  pins,  and  consequently 
the  end  of  the  rail  fastened  by  it,  would  be  de- 
pressed below  the  other,  thus  making  a  sudden 
break  in  the  surface  of  the  track,  which  would 
cause  a  jolt  as  the  wheel  passed  over  it,  to  the 
injury  of  both  the  road  and  the  carriages,  and  the 
inconvenience  of  passengers.  Mr.  Wood  says 
this  defect  was  very  frequent  on  rail-roads  con- 
structed upon  this  plan.  It  has  been  remedied  by 
making  the  rails  join  by  lapping  with  what  is  called 
the  half-lap,  and  fastening  the  ends  of  both  rails 
by  one  pin ;  so  that,  although  a  chair  should  lean 
in  the  line  of  the  road,  or  be  a  little  depressed 
below  the  others,  still  the  two  rails  would  present 
a  smooth  surface  at  their  junction.  The  injury  and 
inconvenience  occasioned  by  the  imperfections  of 
the  junctions  of  the  rails  were  still  further  remedied 
by  making  the  rails  twelve  or  fifteen  feet  in  length, 
supported  at  short  distances  as  boiore,  the  form 
and  dimensions  of  each  part  of  the  rail  between 
any  two  supports  being  constructed  as  already 
described  ;  by  which  means  the  number  of  junc- 
tions was  reduced  to  one  fourth  or  fifth  of  their 
former  number.  This  was  a  very  great  step  in  the 
improvement  of  this  species  of  road.  An  im- 
provement, of  great  utility,  has  also  been  made  in 
the  mode  of  fastening  the  rails,  by  dispensing 
with  the  use  of  pins,  which  were  liable  to  work 
loose.  There  are  various  forms  of  constructing 
the  rails  and  chairs  for  this  purpose,  but  they  all 
agree  in  principle.  One  mode  is  by  making  a 
depression  in  the  chair  on  one  side  of  rail,  into 
which  a  projection  from  its  lower  aide  precisely 
fits.  If  the  rail  is  held  close  upon  that  side,  it  is 
thereby  fixed  to  the  chair,  and  can  be  moved  only 
with  the  chair  itself;  and  it  is  so  held  by  driving 
a  key  or  wedge  along  the  opposite  side  of  the  rails 
between  tlie  rail  and  the  side  of  the  chair  pro- 
jecting upon  the  side  of  the  rail. 

(  To  be  continued.) 


Mr.  TALBOT'S    REMARKS    ON   THE 
DAGUERROTYPE. 

Given  before  the  British  Association,  August  26th, 
1839. 

M.  Arago  had  stated  to  the  Institute  that  the 
sciences  of  optics  and  chemistry  united  were  in- 
sufficient in  their  present  state  to  give  any  plausible 
explanation  of  this  delicate  and  complicated  process. 
If  M.  Arago,  who  had  had  the  advantage  of  being 
for  six  months  acquainted  with  the  secret,  and 
therefore  of  considering  its  nature  in  all  points  of 
view,  was  of  this  opinion,  it  seemed  as  if  a  call 
were  made  on  all  the  cultivators  of  science  to  use 
their  united  endeavours,  by  the  accumulation  of 
new  facts  and  arguments,  to  penetrate  into  the  real 
nature  of  these  mysterious  phenomena.  For  this 
reason,  Mr.  Talbot  said,  he  would  offer  to  the  sec- 
tion a  small  contribution,  on  his  part,  of  new  ob- 
servations which  might  perhaps  be  of  service 
towards  the  elucidation  of  this  new  branch  of 
science.     The  first  part  of  M.  Daguerre's  process 
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consists  in  exposing  a  silver  plate  to  the  vapour  of 
iodine,  by  which  it  becomes  covered  witli  a  stratum 
of  iodide  of  silver,  wliich  is  sensitive  to  liglit. 
Mr.  Talbot  stated  that  this  fact  had  been  known  to 
him  for  some  time,  and  that  it  formed  the  basis  of 
one  of  the  most  curious  optical  phenomena,  which, 
as  it  did  not  appear  to  have  been  observed  by 
M.  Daguerre,  he  would  describe  to  the  meeting. 

Place  a  small  particle  of  iodine,   the  size   of   a 
pin's  head,  on  a  plate  of  silver,   or  on  a  piece  of 
silver  leaf  spread  on  glass.       Warm  it  very  gently, 
and  you  wiU  shortly  see  the  particle  become  sur- 
rounded with  a  number  of   colored  rings,  whose 
tints  resemble  those  of  Newton's  rings.       Now,   if 
these  colored  rings  are  bi'ought  into   the  light,   a 
most  singular  phenomenon  takes  place ;    for  the 
rings  prove  to  be  sensitive  to  the  light,   and  their 
colors  change,  and  after  the  lapse  of  a  short  time 
their  original  color  is  quite  gone,  and  a  new  set  of 
colors  have  arisen  to  occupy  their  places.         These 
new  colors  are  altogether  unusual  ones ;    they  do 
not  resemble  anything  in  Newton's  scale,  but  seem 
to  conform  to  a  system  of  their  own.  For  instance, 
the  two  first  colors  are,  deep  olive-green,  and  deep 
blue  inclining  to  hlack,  which  is  quite  unlike  the 
commencement  to   Newton's  scale.        It  will  be 
understood  that  the  outermost  ring  is  here  accounted 
the  first,  being  due  to  the  thinnest  stratum  of  iodide 
of  sUver,  farthest  from  the  central  particle.        The 
number  of  rings  visible  is  sometimes  considerable. 
In  the  centre  of  all,  the  leaf  becomes  white  and 
semi-transparent,  like  ivory.  This  white  spot,  when 
heated,  turns  yeUow,  again  recovering  its  whiteness 
when  cold  ;  from  v>-hich  it  is  inferred  to  consist  of 
iodide  of    silver  in  a   perfect  state.     The  colored 
rings  seem  to  consist  of  iodide  of  silver  in  various 
stages    of    developement.       They   have   a  further 
singular  property,   which,  however,   has  not  been 
sufficiently  examined  into.     It  is  as  follows  :     It  is 
well  known  that  gold  leaf  is  transparent,   transmit- 
ting a  bluish  green  light ;    but  no  other  metal  has 
been  described  as  possessing  colored  transparency. 
These  rings  of  iodide  of  silver,  however,  possess  it, 
being  slightly  transparent,  and  transmitting  light  of 
different   colors.       In  order  to   see  this,   a  small 
portion  of  the  film  should  be  isolated,  which  is  best 
done  by  viewing  it  through  a  microscope.     Mr. 
Talbot  said,  that  he  had  considered  the  possibility 
of    applying   a   silver   plate   thus    combined    with 
iodine  to  the  purpose  of   photogenic  drawing,  but 
he  had  laid  it  aside  as  insufficient  for  that  purpose, 
an  account  of  its    sensitiveness    appearing   to    be 
much  inferior  to  that  of  paper  spread  with  chloride 
of  silver,  and  therefore  in  an  equal  time  it  takes  a 
much    feebler   impression.        Now,    however,    M. 
Daguerre  has  disclosed  the  remarkable  fact,   that 
this  feeble  impression  can  be  increased,    brought 
out,  and  strengthened,   at  a  subsequent  time,   by 
exposing   the   ])late   to    the   vapour   of    mercury. 
Another  experiment  was  then  related,   in   which   a 
particle  of  iodine  was  caused  to  diffuse  its  vapour 
over  a  surface  of  mercury.      In  order  to  do  this,   a 
copper-plate  was  spread  over  with  nitrate  of  mer- 
cury, and  then  rubbed  very  bright,   and  placed  in 
a   closed  box  along  with  a  small  cup    containing 
iodine.        The  result  was,  a  formation  of  Newton's 
rings  of    the  greatest  splendour,  and  of  a  larger 
size.     But  they  did  not  appear  to  be  in  any  degree 
sensitive  to  light. 

The  next  point  of  M.  Daguerre's  process  is,  the 
exposure  of  the  picture  to  the  vapour  of  mercury — 
and  this  is  by  far  the  most  enigmatical  part  of  the 


whole  process.       For,  he  states  that  if  you  wish  to 
view    the    picture    in   the    usu;il    manner,    tliat    is, 
vertically,   you  must  hold  the  plate  inclined  to  the 
vapour  at  an  angle  of  4o",    and  vice  versa.     Now 
this    is    something   altogether   extraordinary ;     for 
whoever    heard   of    masses   of    vapour   pos.-^cssiug 
determinate  sides,   so  as  to  be  capable  of    being 
presented  to  an  object  at  a  given  angle  ?    From  the 
hasty  consideration  which  he  had  been  able  as  yet 
to  give  to  it,  his  first  impression  was,  that  tliis  f'act 
bore  a  striking  analogy  to   some  others  which  he 
would  mention.  If  a  piece  of  silver  leaf  is  exposed 
to  the  vapour  of  iodine,  however  uniform  the  ten- 
sion of  the  vapour  may  be,  yet  it  does  not  combine 
uniformly   with   the   metal,    but   the   combination 
continences  at  the   edge  of  the    leaf  and    spreads 
inwards,    as   is   manifested   by    the    formation    of 
successive  bands  of  color  parallel  to  the  edge.  Tliis 
is  not  peculiar  to  silver  and  iodine,   but  occurs 
when  other  metals  are  exposed  to  other  vaj)ours : 
not  always  with  entire  regularity,  but  it  displays  a 
tendency   to   combine   in   that   way.     A   possible 
explanation  is,   that  this   is  due   to  the   powerful 
electrical  eflect  which  the  sharp  edges  and  points  of 
bodies  are  known  to  possess ;  in  fact,   that   elec- 
tricity is  either  the  cause  or  the  attending   con- 
sequence  of   the    combination   of    vapour   with   a 
metallic   body.       Again,    if  a   minute   particle   of 
iodine  is  laid  on  a  steel  plate,  it  liquefies,   forming 
an  iodide  of  iron,  and  a  dew  spreads  around  the 
central  point.       Now,  if  this  dew  is  examined  in  a 
good  microscope,  its  globules  are  seen  not  to  be 
arranged  casually,  but  in  straight  lines  along  the 
edges  of  the  minute  strice  or  scratches  which  the 
microscope  detects  even  on  pohshed  surfaces.    This 
is  another  proof  how  vapour  is  attracted  by  sharp 
edges,    for    the   sides    of    those    striae   are    such. 
Whether  or  not  these  facts  had  any  relation  to  that 
observed  by  M.  Daguerre,   of  the  action  of  vapour 
at  an  angle  of  45°,   Mr.  Talbot  did  not  pretend  to 
say,  but  thought  them  worthy  of  being  mentioned 
to  the   Section.     He  observed,  that  it   had   been 
repeatedly  stated  in  the    Comptes  Jiendes  of  the 
French    Institute,    that  M.    Daguerre's   substance 
was  greatly  superior  in  sensitiveness  to  the  English 
photogenic  paper.     It  now,  however,  appeared  that 
it  was  to  be  understood  in  a  j^eculiar  sense,   in- 
asmuch as  the  first  or  direct  effect  of  the  French 
method  was  very  little  apparent,  and  was  increased 
by  a  subsequent  process.       This  circumstance  ren- 
dered it  difficult  to  institute  a  direct  experimental 
comparison  between  them.        If  it  could   be   ac- 
complished,  he    doubted   whether   M.    Daguerre's 
substance  would  be  found  more  sensitive  than  his. 
The  present  degree   of   sensitivenes   of   the   pho- 
togenic paper  was  stated  to  be  as  follows  :  it  will 
take  an  impression  from  a  common  argand  lamp  in 
one  minute,  which  is  visible  though  weak.      lu  ten 
minutes  the  impression  is  a  pretty  strong  one.      In 
full  daylight  the  effect  is  nearly  instantaneous.     M. 
Arago  had  stated  that  M.  Daguerre  had  obtained 
some  indications  of  color.     Mr.  Talbot  thereupon 
referred  to  his  paper  to  the  Royal  Society,  read  last 
January,  wherein  he  had   stated  the  same  thing, 
which  M.  Arago  had  omitted  to   mention.     Since 
then,  more  considerable  ellccts  of  color  have  been 
noticed.      In  copying  a  colored  print  the  colors  arc 
visible  on  the  photograph,  especially  the  red,  whicli 
is  very  distinct.      Some  descriptions  of  photogenic 
paper  show  this  more  than  others  ;    but  no   means 
have  yet  been  fouud  of  Ji.ciiig  those  colors,   and 
sunshme  reduces  them  all  to  an  uniformity  of  mere 
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light  and  sliade.  Sir  John  Herschel  has  formed 
images  of  the  solar  spectrum,  in  which  the  change 
of  color  is  seen  from  end  to  end  of  the  spectrum, 
but  most  clearly  at  the  red  end.  Mr.  Talbot  then 
mentioned  a  kind  of  photogenic  pictures  which 
afford  a  very  capricious  phenomenon.  The  objects 
are  represented  of  a  reddish  color  on  a  white 
ground,  and  the  process  leaving  the  pictures  in  such 
a  state  that  they  are  neither  fixed,  nor  yet  the 
contrary,  but  in  an  intermediate  state  ;  that  is  to 
say,  that  when  tliey  are  exposed  to  sunshine  they 
neither  remain  unchanged  (as  fixed  pictures  would 
do),  nor  are  they  destroyed  (as  unfixed  pictures 
would  be)  ;  but  this  singularity  occurs,  that  the 
white  ground  remains  unaltered,  while  the  color  of 
the  object  delineated  on  it  changes  from  reddish  to 
black  with  great  rapidity,  after  which  no  further 
change  occurs.  These  facts  (he  thought)  serve  to 
illustrate  the  fertility  of  the  subject,  and  show  the 
great  extent  of  yet  unoccupied  ground  in  this  new 
branch  of  science. 

An  animated  conversation  ensued.  The  President 
asked  several  questions  of  Mr.   Talbot,  tending  to 
remove  difficulties ;  but  the  questions  and   replies 
succeeded  each  other  with   such  rapidity,   that  we 
could  scarcely  catch  their  import. — Prof.    Forbes 
observed,  that  this  communication  involved  subjects 
in  which  he  felt  deep  interest,  and  asked  Mr.  Talbot 
whether  he  thought  it  would  be  possible  to  form 
extensive  surfaces  similar  to  that  described,   which 
turned  yellow  by  heat,   and  whether  its  sensibility 
would  exceed  that  of  the  ordinary  chemical  sym- 
pathetic inks. — Mr.  Talbot  did  not  know  v.'hether  it 
would  be  possible  to  form   extensive  surfaces,  but 
its  sensibility  to  heat  and  cold  was  very  great,   and 
it  had  an  advantage  over  any  of  the   sympathetic 
inks  with  which  he  was  acquainted. — Prof.    Forbes 
then  inquired,  whether  the  rings   and  fringes  des- 
cribed by  Mr.  Talbot  as  surrounding  the  particle  of 
iodine,  were  those  of  Newton,  or  not  rather  those 
of  Nobili, — Newton's  reversed  ;  and  he  also  wished 
to  know  whether  he  had  rightly  apprehended  the 
order  in  which    Mr.   Tidbot   had    stated    them   to 
change  color — was  the  olive-green  developed  on  the 
inside,  and  the  blue  on  the  outside  of  the  rings  and 
fringes,  or  was  it  the  reverse  order  ? — Mr.  Talbot 
replied,  that  the  rings  were,  as  Prof.   Forbes   said, 
those  of  Nobili,  and  not  properly  Newton's,  he  had 
used  the  phrase  in  the  loose  sense  ;    the  olive-green 
also  was  on  the  outside,  and  the  blue  on  the  inside. 
Mr.  Talbot  then  gave  some  remarkable  instances  of 
the  extreme  sensibility  of  the  paper  he  was  able  to 
produce,  and  said,   that  as  the  actual  process  of 
Daguerre  had  only  been  made  public  within  the  last 
few  days,  he  had  not  been  able  to  learn  whether 
tliis  sensibility  could  be  surpassed.     Some  of  the 
specimens  exhibited  in  the  Model  Room  had  been 
completed   in    one    minute,    and     some   of  them 
finished  in  five.     It  was  very  remarkable,  that  time 
seemed  to  injure  some,  and  some  kinds  of  the  paper 
recovered  their  whiteness  again  after  having  been 
blackened  by  exposure  to  light. — Prof.  Forbes,  who 
had,   within  the  last  fortnight,  witnessed  the  ex- 
hibition of  Dnguerre's  method,  gave  some  interesting 
details,  particularly  as  to  the  rapidity  and  fidelity 
with  which  views  upon  the  Seine  had  been  copied  ; 
and  concluded  by  saying,    that   he   believed   that 
artist  prided  himself  nearly  as    much   on  the  im- 
provements ]ic  had  made  in  the  construction  of  the 
camera  obsciu'a,    as   on    his   skill   in    making   the 
photogenic  drawings,  although  these  improvements 
liad  not  as  yet  been  made  public. 


MISCELLANIES. 

Glass  Seals. — Nothing  is  so  easy  to  make  as 
these  really  useful  and  durable  articles.  First, 
procure  a  mould  made  of  plaster  of  Paris,  the 
exact  counterpart  of  the  sealed  wished  for,  and 
this  may  be  made  by  pouring  a  mixture  of  plaster 
of  Paris  and  -water,  of  the  consistence  of  cream, 
upon  any  engraved  seal,  previously  slightly  oiled : 
■when  set,  remove  the  cast  and  let  it  thoroughly  dry, 
■when  it  will  be  fit  for  use — then  place  in  the  cen- 
tre of  a  clear  fire  a  bit  of  flint  glass,  holding  it  ■with 
a  pair  of  iron  pincers,  being  careful  to  hold  it  so 
as  not  to  touch  any  of  the  black  coals.  When  of 
a  red,  or  still  better  of  a  ■white  heat,  take  it  from 
the  fire,  lay  it  upon  the  mould,  and  press  upon  the 
back  of  it  so  as  to  force  it  into  all  the  depressions, 
and  thus  the  seal  is  made.  To  finish  it,  it  only 
requires  to  be  ground  round  the  edge  into  shape. 
If  it  be  desired  to  imitate  a  sealing  wax  impres- 
sion, it  is  necessary  to  oil  it,  pour  common  wax 
upon  it,  and  take  the  plaster  cast  from  this.  The 
makers  of  glass,  or  as  they  are  called,  composi- 
tion seals,  usually  melt  the  glass  in  a  crucible, 
taking  out  a  sufficient  quantity  witli  an  iron  rod. 
Their  moulds  also  have  usually  a  ridge,  or  frame, 
of  plaster  around  them  to  ensure  the  proper  shape 
at  once,  ■without  after  grinding. 

Bread  Seals. — Oil  the  impression  which  is  to 
serve  as  a  pattern  very  sliglitly  with  a  camel's  hair 
pencil  dipped  in  sweet  oil,  or  with  a  little  piece  of 
oiled  wadding.  Take  a  little  new  bread  and 
knead  it  well  in  the  hands,  until  it  becomes  a  per- 
fect paste,  free  from  lumps  and  cnimbs ;  color  it 
with  a  little  water  color  paint,  but  use  no  more 
than  just  enough  to  give  the  tint  required.  Then 
press  a  little  of  the  prepared  bread  wdl  into  the 
impression.  Shape  the  top  and  remove  it  imme- 
diately ;  let  it  dry  gradually.  Sometimes  gum 
water  is  mixed  with  the  bread,  but  it  generally 
causes  the  seals  to  crack  in  drying. 

Gum  Seals  are  made  by  merely  pouring  a  little 
strong  gum  water  over  the  impresssion,  after 
being  oiled  slightly,  and  keep  adding  more  as  it 
dries.  When  about  the  consistence  of  Indian 
rubber  it  can  be  taken  off  with  an  open  pen-knife, 
and  a  sort  of  handle  added  of  bread,  prepared  as 
for  bread  seals. 

CORRESPONDENTS. 

The  Bude,  and  other  Lights,  as  well  as  Casting  in  Plaster,  in 
our  next.     Oriental  Tintiug  soon. 

R.  S.  PACKER. — His  paper  is  laid  by  for  insertion, 

G.  S. — The  machine  he  must  make  for  himself,  or  get  made 
— wo  have  a  good  one  of  wood,  with  a  razor  blade  as 
cutter.    Will  he  send  another  paper? 

H.  P. — In  putting  the  hair  into  quills  for  hair  pencils,  when 
it  is  tied  up  in  the  proper  bunch,  it  must  be  twisted  entirely 
round  up  to  the  very  point  with  a  silk  thread,  and  drawn 
through  the  quill  by  means  of  it,  in  order  that  the  hairs 
may  not  be  ruffled.  Much  depends  upon  the  choice  of  hair, 
which  must  be  gradually  tapering,  and  not  with  a  long  in- 
elastic point. 

A  CONSTANT  READER  should  remember,  that  our  object 
is  the  general  interest  of  our  friends,  and  that  it  is  im- 
possible at  all  times  to  direct  our  attention  to  individual 
wishes,  especially  on  extensive  subjects.  We  will  do  all 
we  can  to  oblige  liini. 
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Fiy.  2. 


THE  GAS-HOLDER  AND  GASOMETER. 


Is'  the  manufacture  of  various  gasses,  for  the  pur- 
poses of  chemical  exi)eriment,  it  is  evidently  ne- 
cessary to  have  some  instrument,  or  apparatus,  for 
storing  up  the  gas  as  it  is  procured,  which  apparatus 
varies,  not  merely  on  account  of  the  quantity 
required,  but  also  as  to  the  nature  of  the  gas  itself, 
whether  it  be  capable  of  combining  with  water  or 
not,  and  other  circumstances  not  here  necessary  to 
allude  to.  The  simplest  form  of  a  gas-holder  is  a 
common  bladder,  with  a  stop  cock  fastened  to  the 
orifice  of  it.  When  used  it  is  merely  to  be  attached 
to  the  bottle,  retort,  or  other  vessel,  in  which  the 
gas  is  being  liberated.  This  is  a  cheap,  and,  in 
some  cases,  a  sufficiently  perfect  instrument,  but 
only  for  such  gasses  as  may  not  be  wanted  very 


pure,  as  is  the  case  in  ordinary  experiments  with 
oxygen,  liydrogcn,  and  carbonic  acid.  Also  a  blad- 
der is  often  a  convenient  temjiorary  gasometer,  aij 
when  a  gns  has  been  purified  by  other  means,  a 
bladder  may  then  be  filled— thus  nitrous  oxydc  gas, 
or  the  laughing  gas,  may  conveniently  be  ad- 
ministered from  a  bladder — though  to  purify  it,  it 
must  jircviously  have  been  kept  some  hours  over 
the  surface  of  water.  Those  gasses,  which  nro 
absorbable  by  water,  should,  for  cliemical  p\irposcs, 
be  received  in  jars  over  mercury,  but  it  is  not  every 
chemist  who  has,  or  can  afford  to  have,  a  mercurial 
trough.  A  bladder  then  is  his  only  resource— thus 
clilorinc,  sulphuretted  hydrogen,  muriatic  acid  gnu, 
cS:c.  fvc.,  mav  be  ea.-ily  cullcctcJ  and  kept  for  use, 
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though  the  chemical  ojierator  \vill  not  expect  the 
gasses  to  be  wholly  pure,  when  made  in  such  an 
ofT-hand  manner,  though  he  will  scarcely  fail  in  Iiis 
experiments  respecting  any  of  them  from  this  cause. 
But  bladders  are  perishable,  limited  in  capacity, 
and  possess  no  adaptation  to  separate  those  impu- 
rities which  are  taken  up  by  water,  with  or  without 
various  necessary  materials  added  to  it.  These 
inconveniences  have  given  rise  to  the  invention  of 
gasometers  and  gas-holders.  The  most  useful  one 
of  each  kind  is  the  paramount  object  of  the 
present  observations,  and  the  wood-cuts  which 
precede  them. 

Fig.  1  represents  the  Gasometer.  It  may  be 
made  of  japanned  iron  or  copper.  It  consists  of 
an  outer  circular  vessel,  to  the  sides  of  which  are 
fastened  two  tubes,  running  upright,  and  about 
double  the  height  of  the  vessel  below.  Across  the 
top  of  these  tubes  is  fixed  a  similar  one,  which  has 
a  hole  in  the  centre,  and  is  furnished  with  two  small 
pullies  near  this  hole,  one  on  each  end  of  it ;  and 
also  two  similar  pullies  exactly  at  the  corners. 
These  are  wholly  hid  from  observation  by  the  tube 
when  the  machine  is  finished,  but  the  internal 
arrangement  of  these,  on  one  side,  may  be  seen  in 
tlie  cut.  A  little  smaller  than  the  vessel  already 
alluded  to  is  another,  made  so  as  to  pass  very 
easily  up  and  down  in  it.  To  the  centre  of  this 
second  vessel  on  the  top  is  fixed  a  square  rod  of 
wood  graduated,  to  show  the  quantity  of  gas  within- 
side  the  gasometer  from  time  to  time.  This  rod 
passes  through  the  cross-bar  at  top.  Near  where 
the  graduated  tube  is  fixed  are  two  rings  or  staples 
having  each  a  string  to  it,  which  passes  over  the 
two  pullies  of  its  own  side,  and  supports  a  weight 
at  the  other  end — tlius  it  will  be  seen  that  the  side 
tubes  contain  two  weights,  which  should  be  such  as 
exactly  to  counterbalance  the  vessel  to  which  they 
are  suspended.  A  stop  cock  may  be  fastened,  as 
represented,  to  let  out  the  gas,  when  wanted  for  use, 
into  jars,  bladders,  or  other  apparatus.  This  cock 
also  will  admit  the  gas  into  the  receiver  from  the 
apparatus  v/here  it  is  being  liberated.  To  use  the 
gasometer,  fii-st  let  the  receiver,  or  inner  vessel, 
fall  to  the  bottom  of  the  pail,  or  outer  vessel,  and 
fill  the  latter  with  water,  then  open  the  cock,  and 
fasten  it  to  the  tube  which  conveys  the  gas  from 
the  retort.  The  gas  rises,  and  gradually  fills  and 
lifts  uj)  the  cylinder,  and,  when  sufficiently  filled, 
the  cock  by  which  it  entered  must  be  closed.  Tlie 
gas  may  aftei'wards  be  drawn  off  as  wanted. 

The  Gas- Holder,  which  was  the  invention  of 
Mr.  Pcpys,  is  represented  in  Fig.  2.  It  consists  of 
a  body,  or  reservoir,  closed  at  top  and  bottom, 
whicli  may  hold  from  two  to  eight  gallons.  Above 
this,  and  supported  by  four  legs,  is  a  cistern,  open 
at  the  top,  and  connected  with  the  body  by  two 
cocks.  Tlie  larger  of  which,  (the  centre  one,)  has 
a  pipe  running  down  to  very  near  the  bottom,  so 
that  when  the  gas-holder  is  but  partly  filled  with 
gas,  none  can  possibly  escape  by  this  cock.  Tlie 
other  cock,  which  is  between  the  cistern  and  body, 
merely  connects  the  two  vessels,  and  if  left  open 
the  gas  would  rapidly  escape  through  it.  Another 
cock  is  attached  near  the  top,  on  the  side  of  the 
body,  to  draw  off  the  gas  when  wanted  for  use, 
and  near  the  bottom  is  a  short  thick  tube,  to  which 
is  accurately  fitted  a  screw.  To  use  the  gas-holder, 
tighten  the  screw  on  the  end  of  the  short  tube  at 
bottom,  then  open  all  three  cocks  at  top,  and  fill 
the  whole  with  water,  by  pouring  a  requisite  quan- 
tity into  the  cistern.     Now  close  all  three  of  tlie   ' 


upper  cocks,  and  open  the  screw  at  the  bottom. 
The  water  within  will  not  flow  out,  although  this 
hole  is  open.  Into  this  hole  the  beak  of  the  retort 
is  to  be  fixed,  as  the  gas  rises  from  it  the  water 
will  pour  out  below.  The  quantity  which  may  be 
contained  in  the  gas-holder  from  time  to  time  is 
indicated  by  a  graduated  glass  tube,  which  runs  on 
the  outside  from  the  top  to  the  bottom  of  it.  When 
the  gas-holder  is  fidl,  screw  on  again  the  end  of 
the  tube  at  bottom.  When  the  gas  is  wanted  for 
use  it  may  either  be  drawn  ofl"  by  the  cock  on  the 
side,  or  the  small  one  at  the  top,  being  careful  to 
open  before  either  of  them  the  larger  cock  in  the 
middle,  and  keep  the  cistern  filled  with  water,  as 
this  is  wanted  to  occupy  the  receiver  when  the  gas 
is  drawn  from  it. 


ON  RAIN  AND  THE  RAINBOW. 

Navigators  occasionally  speak  of  rains  which 
fall  on  their  vessels  while  traversing  the  equinoctial 
regions,  in  terms  which  would  lead  us  to  suppose 
that  it  rains  much  more  abundantly  at  sea  than  on 
land.  But  the  truth  still  remains  in  the  domain  of 
mere  conjecture ;  so  seldom  has  the  trouble  been 
taken  to  prociu*e  exact  measurements.  These  mea- 
surements, however,  are  by  no  means  difficult. 
Captain  Tuckey,  for  example,  made  many  during 
his  unfortunate  expedition  to  the  river  Zaire,  or 
Congo. 

Navigators  would  add  greatly  to  the  interest  of 
these  observations,  if  they  would  obsen'e  at  the 
same  time  the  temperature  of  the  rain,  ancl  the 
height  from  which  it  falls. 

In  order  to  obtain  the  temperature  of  rain  with 
some  degree  of  accuracy,  it  is  necessary  that  the 
mass  of  the  water  should  be  considerable,  relatively 
to  the  size  of  the  vessel  which  contains  it.  A  metal 
udometer  will  not  answer  for  tliis  purpose.  It 
would  be  infinitely  preferable  to  take  a  large  funnel 
of  some  light  stuff,  very  close  in  its  texture,  and  to 
receive  the  water  which  runs  from  the  bottom  in  a 
glass,  whose  sides  are  thin,  and  which  contains  a 
small  thermometer.  The  elevation  of  the  clouds  in 
whicli  the  rain  is  formed  cannot  be  detcrminetl 
but  during  the  time  of  a  storm  ;  then,  the  number 
of  seconds  which  elapse  between  the  appearance  of 
the  flash,  and  the  arrival  of  the  sound,  multiplied 
by  1142 — the  velocity  with  which  sound  is  propa- 
gated— gives  the  length  of  the  hypothenuse  of  a 
right-angled  triangle,  whose  vertical  side  is  precisely 
the  height  required.  This  height  may  be  calculated, 
if,  by  means  of  a  reflecting  instrument,  we  obtain 
the  angle  formed  with  the  horizon  by  a  line,  which, 
passing  from  tlie  eye  of  the  obsei-ver,  terminates  in 
that  quarter  of  the  cloud  where  the  lightning  first 
showed  itself. 

Let  us  suppose,  for  an  instant,  that  there  falls  on 
the  vessel  rain  whose  temperature  is  below  that 
wliicli  the  clouds  should  possess,  according  to  their 
height,  and  the  known  rate  of  the  decrease  of  atmos- 
pheric heat ;  every  one  wUl  understand  the  conse- 
quences which  such  a  result  would  jiroduce  in 
meteorology. 

Let  us  supjiose,  on  the  other  hand,  that  during  a 
day  of  hail,  (for  it  hails  in  the  open  sea,)  the  same 
system  of  observations  had  proved  that  hail-stones 
were  formed  in  a  region  where  the  atmospheric 
temperature  was  higlier  than  that  at  which'  water 
congeals, — science  would  thus  be  furnished  with  a 
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valuable  result,  which  every  future  theory  of  hail 
must  necessarily  account  for. 

There  are  some  extraordinary  phenomena,  con- 
cerning which  science  possesses  but  few  obser- 
vations ;  and  for  the  reason,  that  those  who  have 
had  the  opportunity  of  witnessing  them  avoid 
describing  them,  from  an  apprehension  that  they 
might  be  regarded  as  undiscerning  visionaries.  In 
the  number  of  these  phenomena  we  may  rank 
certain  rains  of  the  equinoctial  regions. 

Sometimes  it  rains  between  the  tropics  when  the 
atmosphere  is  perfectly  clear,  and  the  sky  of  the 
most  beautiful  azure.  The  drops  ai-e  not  very  nu- 
merous, but  they  are  larger  than  the  greatest  rain- 
drops in  our  climates.  The  fact  is  certain  ;  we 
have  the  evidence  of  M.  von  Humboldt  that  he  has 
observed  the  occurrence  in  the  interior  of  continents, 
and  Captain  Beechey  states  that  he  has  witnessed 
it  in  the  open  sea.  With  regard  to  the  circum- 
stances on  which  such  a  singular  precipitation  of 
water  depends  we  are  entirely  ignorant.  In  Europe 
we  sometimes  see  during  the  day,  in  cold  and  per- 
fectly clear  weather,  small  crystals  of  ice  falling 
slowly  from  the  air,  their  size  increasing  with  every 
particle  of  humidity  they  congeal  in  their  passage. 
Does  not  this  a))prosimation  put  us  in  the  way  of 
obtaining  the  desired  explanation  ?  Have  not  the 
large  rain-drops  been  at  first,  in  the  higher  regions 
of  the  atmosphere,  small  particles  of  ice  excessively 
cold  ;  then  have  they  not  become,  as  they  descended, 
large  ice-flakes  by  means  of  accumulation ;  and 
when  lower  still,  have  they  not  melted  into  drops  of 
water.  It  will  be  readily  understood  that  the  only 
object  with  which  these  conjectures  are  brought 
forward  in  this  place  is,  to  show  in  what  point  of 
view  the  phenomenon  may  be  studied,  and  to 
stimulate  our  young  travellers,  in  particular,  to 
observe  carefully  if,  during  these  singular  rains,  the 
region  of  the  sky  from  which  tliey  fall  presents  any 
traces  of  halo.  If  such  traces  are  perceived,  how- 
ever slight  they  may  be,  the  existence  of  crystals 
of  ice  iu  the  higher  regions  of  the  air  would  be 
demonstrated. 

The  explanation  of  the  rainbow  may  be  regarded 
as  one  of  Descartes'  most  beautiful  discoveries  ; 
but,  still,  even  after  the  developements  which  New- 
ton has  furnished,  it  is  yet  incomplete.  WTien  we 
look  attentively  at  this  magnificent  phenomenon, 
we  perceive  under  the  red  of  the  interior  arch 
several  series  of  green  and  purple,  forming  narrow 
contiguous  arches,  well  defined,  and  perfectly  con- 
centric to  the  principal  arch.  Of  these,  supplemen- 
tary arcs  (for  that  is  the  name  given  to  them,)  the 
theory  of  Descartes  and  Newton  takes  no  notice, 
and  indeed  it  cannot  even  be  applied  to  them. 

The  supplementary  arcs  appear  to  be  an  effect  of 
luminous  interference.  These  interferences  cannot 
be  produced  but  by  drops  of  water  of  a  certain 
smallness.  It  is  necessary  also,  for  otherwise  the 
phenomenon  would  have  no  brilliancy,  that,  besides 
this  condition  of  magnitude,  the  drops,  or  at  least 
the  greater  part  of  them,  should  be  almost  mathe- 
matically eejual  in  their  dimensions.  If,  therefore, 
the  rainbows  of  equinoctial  regions  are  never  at- 
tended with  supplementary  arcs,  it  would  be  a 
proof  that  the  drops  of  water  which  there  issue 
from  the  clouds  are  of  larger  size,  and  more  unequal 
dimensions,  than  in  our  climates.  In  our  ignorance 
of  the  causes  of  rain,  this  fact  would  by  no  means 
be  void  of  interest. 

When  the  sun  is  low,  the  upper  portion  of  the 
rainbow  is,  ou  the  contrary,   very  much  elevated. 


It  is  towards  this  culminating  region  that  the  sup- 
plementary arcs  show  themselves  in  greatest  sidtn- 
dour.  Descending  from  tliis,  their  colors  become 
rapidly  fainter.  In  the  lower  regions,  near  the 
horizon,  and  even  considerably  above  it,  no  traces 
of  them  are  ever  seen,  at  least  in  Europe. 

It  follows,  therefore,  that  rain-drops,  during 
their  vertical  descent,  lose  the  property  which  they 
at  first  possess  ;  that  they  have  no  longer  the  con- 
ditions necessary  for  efficient  intei'ference,  and  that 
they  increase  in  size. 

Is  it  not  curious,  it  may  be  asked  in  passing,  to 
find  in  an  optical  i)henomenon,  iu  a  peculiarity  of 
the  rainbow,  a  proof  that  in  Europe  the  quantity  of 
rain  must  be  so  much  the  less  the  higher  we  place 
the  vessel  in  which  it  is  to  be  received .'  In  the 
Observatory,  at  Paris,  there  are  two  vessels  in  which 
rain-water  is  collected ;  one  of  them  is  ou  the 
terrace,  the  otlicr  in  the  court,  92  English  feet 
lower  than  the  first.  In  the  course  of  a  year  the 
reservoir  in  the  court  received  eight-hundredths 
more  water  than  that  placed  on  the  terrace. 

The  increase  in  the  size  of  the  drops,  it  can 
scarcely  be  doubted,  is  owing  to  a  precipitation  of 
humidity  on  their  surface  ;  this  will  be  in  propor- 
tion to  the  atmospheric  strata  through  which  they 
pass  in  their  descent  from  the  cold  region  of  their 
origin  ;  and  which  strata  are  warmer  and  warmer, 
as  they  approach  the  earth.  It  is  then  almost  cer- 
tain that,  if  supplementary  rainbows  are  formed  in 
equinoctial  regions,  as  in  Europe,  they  never  reach 
the  horizon  ;  but  a  conijjarison  of  the  angle  of  the 
height  at  which  they  cease  to  be  seen  with  the  angle 
of  disappearance  noticed  in  our  climates,  seems  to 
offer  a  means  of  obtaining  some  meteorological 
results,  which  can  be  obtained  by  no  other  method 
at  present  known. — M.  Arago. 


INGENIOUS  MODE  OF  MAKING   PAPEU 
CASTS  OF  SCULPTURE. 

My  servants  mado  me  casts  in  paper  of  the 
sculpture  of  these  two  rooms,  that  is,  one  of 
all  the  sculpture  in  the  three  large  plates  which 
I  now  publish.  This  method  of  obtaining  fac- 
similes of  sculpture  iu  basso-relievo  is  very  suc- 
cessful, and  so  easy,  that  I  had  no  difficulty  in 
teaching  it  to  my  Arabs.  I  found  stiff,  unsized, 
common  white  paper,  to  be  best  adapted  for  the 
purpose.  It  should  be  well  damped  ;  and,  when 
applied  to  sculpture  still  retaining  its  color,  not  to 
injure  the  latter,  care  should  be  taken  that  the 
side  of  the  paper  placed  on  the  figures  be  dry- 
that  it  be  not  the  side  which  has  been  spon;;ed. 
The  paper,  when  applied  to  the  sculpture,  should 
be  evenly  patted  with  a  napkin  fulded  rather 
stiffly ;  and,  if  any  part  of  the  figures  or  hierogly- 
phics be  in  intaglio  or  elaborately  worked,  it  is 
better  to  press  the  paper  over  that  part  with  the 
finger.  Five  minutes  is  quite  sufficient  time  to 
make  a  cast  of  tliis  description  ;  when  taken  off 
the  wall,  it  should  be  laid  on  the  ground  or  sand 
to  dry.  I  possess  many  hundred  casts,  which  my 
Arabs  made  for  me  at  Thebes  and  in  the  Oasis. 
Indeed,  I  very  rarely  made  any  drawings  of  sculp- 
ture, without  having  a  cast  of  the  same  ;  and  as 
the  latter  arc  now  quite  as  fresh  as  on  the  day 
they  were  taken,  the  engraver  having  not  only  my 
drawing,  but  also  these  indubitable  fac-siniiks,  is 
enabled  to  make  my  plates  exactly  like,  and  quite 
equal  to  the  original.— //oaAwj'  Visit  to  the  Oasis 
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ARGAND,   BEALE,    BUDE,    on   GURNEY, 

AND  OXY-IIYDROGEN,  DRUMMOND, 

OR  KONIOPHOSTIC  LIGHTS. 

So  mucli  of  the  comfort  of  mankind  is  derived 
from  artificial  light,  that  he  may  truly  be  con- 
sidered a  benefactor  to  his  species  who  makes  any 
imjjrovemcnt  in  its  production,  or  application. 
So  evident  is  this,  that  one  would  have  supposed 
that  mankind,  at  a  very  early  period  of  civiliza- 
tion, would  have  made  such  discoveries  as  to 
have  raised  this  department  of  science  to  a  respec- 
table, if  not  a  prominent,  situation  among  human 
arts.  Upon  examination  we  shall  discover  that 
nothing  but  the  smoky  and  feeble  light  of  flam- 
beaux, and  common  oil  lamps,  was  known  until 
a  very  recent  period  in  the  history  of  science. 
Dr.  Black  and  Count  Romford  turned  the  atten- 
tion of  philosophers  to  the  subject,  by  proving 
liow  much  more  economically  the  same  materials 
might  be  employed.  To  show  most  clearly  the 
jn'ogrcss  made  of  late  years,  and  tlie  cause  of  each 
particular  improvement,  it  will  be  necessary  to 
consider,  briefly,  the  nature  of  flame,  and  the 
cfi'ect  of  currents  of  atmospheric  air,  and  various 
gasses,  upon  burning  materials. 

Artificial  light  varies  in  intensity  from  two 
causes  :  first,  the  nature  of  the  combustible ;  and, 
secondly,  tlie  more  or  less  perfect  character  of  the 
support  of  combustion,  with  which  it  must  always 
"when  burning  be  in  contact.  Of  the  latter  cha- 
racter are  moat  of  the  diff"erent  lights  which,  of 
late  years,  have  chiefly  been  submitted  to  public 
regard. 

The  substances  which  have  been  most  applied 
to,  for  the  production  of  flame,  are  various  animal 
or  vegetable  oils,  and  tallows — pitch,  and  other 
resinous  matters — spirits  of  wine — naphtha — coal 
tar,  &c.  These,  Avhen  submitted  to  a  certain 
degree  of  lieat,  are  decomposed,  and  carburetted 
hydrogen  gas  formed — this,  being  inflammable, 
burns,  and  gives  light,  whenever  it  is  in  such  cir- 
cumstances as  to  be  in  contact  with  atmospheric 
air,  or  else  oxygen,  the  former  indeed  only  because 
it  contains  oxygen,  as  is  proved  easily  by  direct 
experiment. 

Ex. — Hold  in  tho  very  centre  of  a  large  solid 
flame  a  fine  glass  tube — if  this  be  held  slanting 
upwards,  a  gas  will  rise  through  the  tube,  and  may 
be  lighted  at  the  other  end,  showing  that  the  flame 
of  a  common  candle  is  hollow,  and  only  appears 
luminous  at  the  extreme  outside  of  the  flame,  or 
when  it  is  in  contact  with  the  air. 

Sec  also  the  efl"ect  of  blowing  the  fire  Avith  the 
common  bellows,  how  soon  the  application  of  a 
fresh  supply  of  air  revives  the  flame,  and  how 
terrific  is  often  the  effect  when  a  sudden  gust  of 
wind  meets  with  a  burning  house,  when  from  a 
smouldering  heap  it  becomes  a  glowing  conflagra- 
tion. ■  To  prove  that  it  is  oxygen  which  occasions 
this,  wc  liave  only  to  consider  the  constituents  of 
the  aiigi— one-fifth  of  it  is  oxygen,  a  powerful  sup- 
porter of  combustion — the  other  four-fifths  nitro- 
gen, which  direct  experiment  proves  to  us  to  be 
not  only  incapable  in  the  smallest  degree  of  sup- 
porting flame,  but  which  instantly  extinguishes 
the  most  vivid  and  brilliant  light,  if  it  has  not 
oxygen  -within  itself  to  support  its  continuance. 

Ex. — Hold  a  short  lighted  taper  within  a  glass 
jar  filled  with  common  air — when  the  air  in  the 
jar  is  consumed,  the  taper  will  be  extinguished. 
Mark  the  length  of  time  of  the  burning,  then 
immerse  the  aame  taper,  again  lighted,  into  a  jar 


of  oxygen  gas  ;  it  will  now  burn  with  a  far  more 
vivid  light  than  before,  and. five  times  as  long,  for 
this  jar  contains  five  times  as  much  oxygen  as  the 
other. 

Arguing  from  the  above,  and  similar  experi- 
ments, and  applying  the  principle  they  involve. 
The  Argand  Lamp  was  first  devised.  'I'his  has  a 
hollow  wick,  as  we  see  in  the  common  table 
lamps,  where  the  wick  fits  on  to  a  cylinder,  moved 
up  and  down  in  a  socket.  The  flame,  therefure, 
is  circular,  and  is  in  contact  with  a  current  of  air. 


which  rushes 


it  under    the  ct'ge  of  the 


glass  outside,  and  also  from  the  cup  below,  into 
the  central  hollow  space.  The  effect  of  which  is, 
that  a  for  greater  quantity  of  light  is  given  out  by 
the  same  materials.  As  a  proof  that  it  is  the  greater 
contact  of  the  air  which  occasions  this,  we  have 
only  to  put  a  cork  in  the  central  hole  of  the  wick, 
or  what  is  the  same  thing,  sufl'er  the  lower  cup  to 
be  entirely  filled  with  the  oil  which  may  leak  out, 
when  the  current  of  air  being  intercepted  the 
flame  will  be  red,  smoky,  and  of  little  illuminating 
power. 

Following  up  the  same  train  of  thought, 
Mr  Beale  argued  that  increasing  the  strength  of 
this  stream  of  air,  would  proportionably  increase 
the  intensity  of  the  combustion,  in  the  same  man- 
ner as  in  the  blast  furnace  :  and  putting  into  prac- 
tice the  idea,  with  some  of  that  ingenuity  and 
genius  which  his  valuable  steam-engine  discoveries 
have  shown  him  so  fully  to  possess.  The  Bcale 
Light  was  produced.  This  consists  of  a  wick, 
which  is  supplied  as  in  the  other  instances  with 
oil,  &c.,  and  a  current  of  air  is  forced  up  tho 
centre  of  it,  by  a  pair  of  bellows  placed  beneath, 
and  v.hich  must  be  worked  with  the  foot,  or  some 
mechanical  contrivance.  Thus  the  Beale  Light 
is  attended  with  a  great  disadvantage  when  wanted 
for  private  use,  but  for  manufactories,  where  a 
lathe  band  can  pass  to  some  part  of  the  machinery, 
it  is  valuable,  ami  that  for  two  reasons, — as  the 
light  given  out  is  intense,  and  the  very  coarsest 
materials  may  be  employed  to  feed  the  flame. 
The  thickest  and  worse  oils,  and  the  refuse  of 
the  tar  works,  will  answer  the  purpose. 

The  Bucle,  or  Gnrney  Light. — The  names  of 
which  are  derived  from  the  inventor,  and  his  place 
of  residence,  is  an  im})rovement  upon  the  above — 
Air.  Gurney  admitting  into  the  centre  of  the  wick 
a  fine  stream  of  pure  oxygen  gas,  instead  of  the 
blast  of  common  air  in  the  last  instance.  As 
might  have  been  expected  the  flame  is  very  greatly 
increased  in  vividness,  so  much  so  indeed  that  tho 
undefended  eye  can  scarcely  bear  the  brilliancy 
of  the  emission ;  and  instead  of  a  large  wick, 
being  requisite,  and,  of  course,  a  proportionate 
expenditure  of  oil,  Mr.  Gurney  can  diminish  the 
size  of  the  flame  to  almost  any  extent.  A  flame 
of  only  five-eights  of  an  inch  diameter  was  found 
to  afl'ord  a  light  equal  to  that  of  thirty  w-ax  candles, 
and  it  would  appear  from  long-continued  and 
careful  experiments,  conducted  by  Professor 
Faraday,  that,  while  the  cost  of  these  candles, 
for  a  certain  time,  is  Is.  8fZ.,  that  of  the  Bude 
Light  would  bo  ll>|rf.  only.  It  appears  that  no 
danger  is  likely  to  arise  from  the  employment  of 
this  method  of  general  illumination,  that  it  is 
extremely  easy  to  manage,  and  from  its  being  a 
comparatively  small  light  is  capable  of  being 
employed  even  for  optical  instruments,  while  the 
heat  given  out  by  the  combustion  is  not  equal,  nor 
even  nearly  so,  to  the  corresponding  light  IVoni 
candles,  or  gas.  It  may  be  necessary  to  remark, 
that  spirits  of  turpcutine  is  the  combustible. 


MAGAZINE  OF  SCIENCE. 


18a 


The  Drummond,  Lime,  Oxy-hydrogenio,  or  Ka- 
tiiophostic  Light,  is  totally  diflereiit  in  mode  of 
action.  Here  a  stream  of  hydrogen  unites  with 
another  of  oxygen  ;  fire  is  set  to  these  united 
streams — -intense  inflammation  ensues — and  this 
is  thrown  upon  a  small  piece  of  lime,  which  be- 
comes immediately  of  such  a  white  heat,  as  to 
throw  vivid  beams  all  around.  These,  collected 
in  a  focus  by  means  of  mirrors,  arc  reflected  to  an 
immense  distance.  Tlxus,  under  the  name  of  the 
Drummond  Light,  it  is  used  in  light-houses.  It 
is  called  the  Lime  Light  by  chemists.  The  Oxy- 
hydrogen,  when  employed,  as  it  often  is,  in  the 
most  powerful  microscopic  instruments,  and  is 
identical  with  that  lately  known  at  the  Surrey 
Zoological  Gardens  as  the  Koniophostic  Light. 

Upon  consideration  of  the  various  lights  which 
have  been  alluded  to,  a  circumstance  will  imme- 
diately strike  our  attention,  and  it  will  apply  with 
equal  force  to  the  light  of  burning  naphtha,  and 
to  the  vivid  emission  of  light  arising  from  the 
charcoal  points  when  a  sti'eam  of  galvanism  passes 
through  theiu,  that  they  are  mono-chromatic — that 
is,  that  all  objects  appear  imperfect  as  to  their 
colors.  Thus,  by  the  naphtha  light  for  example, 
it  would  be  impossible  to  match  silks  and  other 
fabrics;  and  every  one  will  have  remarked  the 
peculiar  moonlight  effect  of  the  Bude  Light  at  the 
Horse  Guards,  and  the  Koniophostic  in  Surrey. 
It  is  because  the  rays  of  light,  although  so  vivid, 
have  not  the  prismatic  colors  united  in  the  same 
manner  as  in  the  solar  spectrum.  Thus  an  insu- 
perable objection  must  at  all  times  exist  to  the 
application  of  any  of  these  lights  for  private  use, 
though  for  the  purposes  of  general  illumination 
they  may  no  doubt  be  made  not  merely  available, 
but  valuable. 


TEA. 

Tea  is  well  known  as  the  leaf  of  a  hardy  ever- 
green shrub,  from  three  to  six  feet  high,  a  little 
resembling  the  broad-leaved  myrtle  ;  it  is  polyan- 
drous,  and  of  the  natural  order  Columniferce;  its 
blossoms  white,  with  yellow  style  and  anthers, 
much  like  the  common  dog-rose;  the  branches 
are  numerous  and  full  of  leaves,-  and  the  leaves 
are  long,  serrated,  rather  pointed,  fleshy  and 
smooth,  like  those  of  some  species  of  camellia. 
It  will  grow  in  our  green-houses  ;  and  in  warmer 
and  more  steady  climates  has  been  cultivated  in 
the  open  air,  especially  in  South  America  and 
in  Australia;  but  for  all  purposes  of  commerce, 
the  growth  of  good  tea  is  confined  to  certain 
provinces  of  China.  There  are  several  denomi- 
nations of  tea,  but,  without  entering  minutely 
into  these,  we  may  consider  them  under  the  gene- 
ral heads  of  black  and  green.  According  to  some, 
these  are  two  distinct  species  ;  but  to  others,  mere 
varieties  of  one  species,  like  those  of  the  vine, 
climate,  soil,  aspect,  time  of  gathering,  and  method 
of  drying  and  managing  the  crop,  being  the  cause 
of  the  difference.  In  fact,  chemically  speaking, 
black  and  green  tea  closely  approximate ;  the 
black  containing,  perhaps,  more  extractive  and 
less  tan  than  the  green ;  fine  green  tea  is  also 
distinguished  by  its  refreshing  and  agreeable  odour 
or  perfume,  evolved  when  acted  on  by  hot  water. 
The  proximate  principles  which  the  chemist 
finds  in  tea  are,  tannin,  extract,  resin,  essential 
oil  or  aroma,  and  lignin  or  woody  fibre  :  but  the 
extract  includes  a  peculiar  bitter  principle,  proba- 
bly belonging  to  that  cxtraordinaiy  class  of  vege- 


table products  which  have  been  termed  alkaloids, 
and  of  which  morphia  from  opium,  and  (juinin  froni 
yellow  Pci-uvian  bark,  furnish  such  interesting 
examples.  Such  a  substance  has  not,  perhaps^ 
been  hitherto  satisfactorily  ascertained  to  be  tho 
stimulating  and  exhilarating  principle  of  tea, 
though  many  circumstances  tend  to  show  its  pre- 
sence, and  among  them,  tho  white  precipitate, 
which  a  strong  infusion  of  tea  yields,  with  tincture 
of  galls,  or  gallic  acid.  The  substance  described 
by  Ondry  under  tho  name  of  tJiein  is  probably 
this  principle. 

It  is  not  improbable,  that  much  of  the  difTerenco 
between  black  and  green  tea  may  arise  from  thu 
greater  or  less  heat  to  which  the  leaves  have  been 
exposed  during  the  manufacture  (as  it  is  called) 
of  the  tea,  as  carried  on  by  the  Chinese  ;  for  the 
leaves  are  dried  in  rooms  heated  by  charcoal  fires  : 
and  in  the  process  of  making,  that  is,  of  rolling 
and  twisting  them  up,  they  are  submitted  to  a  high 
temperature  in  shallow  iron  pans.  Much,  there- 
fore, of  the  flavor  and  quality,  or,  in  other  words, 
of  the  composition  of  tea,  must  necessarily  depend 
upon  the  heat  applied,  and  upon  the  number  of 
dryings  ;  but  the  real  extent  and  nature  of  such 
changes  can  only  be  learned  from  a  careful  analy- 
sis of  the  leaves  before  and  after  manufacture ; 
that  is,  in  their  fresh,  and  in  their  prepared  state  : 
for  the  flavour  and  characters  of  the  green  leaf 
are  very  distinct  from  those  of  the  dried  and  pre- 
pared tea. 

It  may  not  be  irrcvelant  to  add  here  a  few  re- 
marks on  the  varieties  of  tea  with  which  we  arc 
most  familiar.  Of  black  teas,  Bohea,  or  more 
properly  Foyee,  is  the  name  of  a  district  ;  Congou 
means  care  in  making  ;  Souchong  is  little  and  good; 
and  Peko  s\s,n\?ies  white  leaf. 

With  us  bohea  is  the  name  of  the  commonest 
black  tea;  it  is  distinguished  in  the  trade,  as  Can- 
ton bohea,  or  worst;  and  Fokien  bohea,  or  best. 
Congou,  of  which  there  are  several  kinds,  occu- 
pies a  place  between  bohea  on  the  one  side,  and 
souchong  on  the  other ;  but  although  this  latter 
term  is  commonly  applied,  real  soucliong  is  a  very 
scarce  article,  and  the  tea  usually  sold  under  that 
name  is  a  very  fine  kind  of  congou.  The  kiiul  of 
tea  constituting  the  worst  souchong  and  the  best 
congou,  is  termed  camjjoi. 

Souchong  has  fine  and  delicate  flavor,  and 
generally  has  pale  leaves  mixed  with  it:  when 
without  pale  leaves,  and  with  a  certain  mLxture  of 
white  shoots,  or  of  flowers  (of  the  olea  fragransj, 
it  iorms  flowery  peko.  Ancoi  (from  the  name  of 
a  province),  is  also  a  grade  of  this  tea.  Caper  is 
fine  congou  or  souchong,  rolled  up  into  small  glo- 
bular forms  ;  and  orange  peko  is  a  very  choice, 
highly-flavoured  tea,  sometimes  perfumed,  and 
distinguished  by  its  small  and  wiry  leaf. 

Mr.  Reeves  {Evidence  before  a  Committee  of 
the  House  of  Commons)  has  given  a  very  intelli- 
gible statement  of  the  origin  of  these  varieties. 
About  the  month  of  May,  when  the  jpickinps  bo- 
gin,  the  tea-tree  is  in  full  leaf,  and  ready  to  throw 
out  young  shoots.  The  first  white  shoot,  on  tho 
bud  coming  out,  is  covered  with  hairy  filaments, 
and  forms  fine  ^0!<^e/-y /)eX-o.  After  a  few  days' 
further  growth,  the  hair  falls  ofl",  the  leaf  expands, 
and  it  becomes  black-leaf  peko.  The  llc>;hy  and 
fine  leaves  of  the  young  shoots  form  souchong ;  tho 
next  best  leaves  makes  campoi ;  the  next  congou ; 
and  the  refiise  leaves,  bohea.  'I'hese  arc  the  liis- 
tinctive  terms  under  wliich  tho  teas  are  ]>unlia.se(l 
of  the  farmers  by  tho  manufacturer,  by  whom  thoy 
arc  afterwards  variously  mixed. 
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The  varieties  of  green  ten  are,  tivaiikay,  and 
several  kinds  of  hyson  ;  the  former  is  a  coarse 
article.  Hyson  includes  the  finer  kinds  of  green 
tea.  The  term  hyson-skin  is  applied  to  the  least 
l)erfcctly  rolled,  and,  therefore,  lightest  leaves. 
The  finest  hyson  has  a  bright  leaf,  fresh  flavor, 
and  it  -well  made  or  twisted.  Imperial  and  gtin- 
jwwder  are  more  rolled  and  globular,  the  latter 
being  finest  and  smallest.  There  is  also  twankay- 
imperial  and  tivankay-gimpoicder.  The  sifti7iys, 
that  is,  the  smaller  leaves,  are  calledyown^  twankay 
and  young  hyson. 

There  is  scarcely  any  article  the  delicacy  of  the 
flavor  of  which  is  so  easily  impaired  as  tea ;  henco 
the  necessity  of  great  caution  in  packing  and 
-warehousing  it.  Even  the  paper  in  wliich  it  is 
wrapped  nmst  be  scrupulously  looked  to. 

In  our  market,  tea  is  judged  of,  in  the  first 
place,  by  its  general  appearance  and  character, 
and  the  color  and  state  of  the  leaves,  as  being 
well  or  ill  made  ;  and,  secondly,  by  its  touch  and 
weight.  All  the  best  teas  are  heavy,  and  therefore 
the  least  bulky  for  equal  weights.  The  smell  of 
tea  is  also  an  important  guide,  and  infusions  are 
made  of  each  sample,  by  the  flavor,  color,  and 
cliaracters  of  which,  the  broker  completes  his 
judgment  of  this  important  article. 

The  aduitcration  of  tea  has  sometimes  been 
carried  on  to  an  enormous  extent,  and  tin;  details 
of  the  excise  prosecutions,  in  reference  to  this 
nefarious  traffic,  have  disclosed  some  curious  in- 
formation. Sloe,  ash,  and  elder  leaves,  are  the 
usual  sources  resorted  to  ;  and  to  a  common  and 
careless,  or  hasty  observer,  the  imitations  are  not 
bad,  especially  when  the  leaves  have  been  dili- 
gently rolled  and  twisted,  and  skilfully  dyed  by 
logwood,  or  a  salt  of  iron.  In  regard  io  greeyi  tea, 
liowevcr,  the  matter  is  more  serious,  the  color 
being  given  by  a  mixture  of  Dutch  pink  and 
verdigris,  or  carbonate  of  copper.  These  frauds 
are  dciCcted  by  infusing  the  leaves  in  warm  water, 
60  as  to  unroll  them,  when  their  forms  may  be 
examined,  and  compared  with  those  of  genuine 
tea ;  by  the  color,  taste,  and  other  qualities  of  the 
infusion  ;  and  by  the  blue  color  which  they  com- 
municate to  liquid  ammonia,  in  those  cases  where 
the  bloom  is  given  by  copper. 


RIPPLE  MARKS.     MACKEREL  SKY. 

The  small  waves  raised  on  the  surface  of  the  wa- 
ter by  the  passage  of  a  slight  breeze  are  called 
ripple  ;  and  a  series  of  marks,  very  similar  in  ap- 
pearance, which  are  sometimes  seen  at  low  water, 
on  the  flat  part  of  a  sea-beach  formed  of  fine  sand, 
are  called  ripple  marks.  Such  marks  occur  in  va- 
rious strata,  and  are  regarded  as  evidence  of  their 
having  been  formed  beneath  the  sea.  Similar  ap- 
pearance occur  when  a  strong  wind  drives  over  the 
face  of  a  sandy  plain. 

It  appears  that  two  fluids  of  different  specific 
gravity,  the  lighter  passing  over  the  surface  of  the 
former,  always  concur  in  the  formation  of  ripple. 
It  seems  also,  that  the  lines  of  rij)ple  mark  are  at 
right  angles  to  the  direction  of  the  current  which 
forms  them. 

If  a  fluid  like  air  pass  over  the  surface  of  per- 
fectly quiescent  water,  in  a  jdane  absolutely  parallel, 
it  will  have  no  effect ;  but  Lf  it  impinge  on  the  sur- 
face of  that  water  with  the  slightest  inclination,  it 
will  raise  a  small  wave,  which  will  be  propagated 
by  und\dation5  to  great  distances.     If  the  direction 


of  the  wind  is  very  nearly  parellel  to  the  surface  of 
the  water,  this  first  wave,  being  raised  above  the 
general  surface,  will  protect  that  part  of  the  water 
immediately  beyond  it  from  the  full  effect  of  the 
wind,  which  will  therefore  again  impinge  upon  the 
water  at  a  little  distance  ;  and,  this  concurring  with 
the  undulation,  will  tend  to  produce  another  small 
wave,  and  thus  again,  new  waves  will  be  produced. 
But  the  under  surface  of  the  air  itself  will  also 
assume  the  form  of  waves ;  and  so,  on  the  slightest 
deviation  at  any  one  point  from  absolute  paral- 
lelism in  the  two  fluids,  their  whole  surfaces  will 
become  covered  with  ripples. 

If  one  of  the  fluids  be  water,  and  the  lower  fluid 
be  fine  sand,  partially  supported  in  water,  these 
marks  do  not  disappear  when  the  cause  ceases  to 
act,  as  they  do  when  formed  by  air  on  the  surface 
of  water.  These  are  the  marks  we  observe  when 
the  tide  has  receded  from  a  flat  sandy  shore. 

If,  after  the  formation  of  ripple  marks  at  the 
bottom  of  a  shallow  sea,  some  adjacent  river,  or 
some  current,  deposit  upon  them  the  mud  which 
it  holds  in  suspension,  then  tlie  former  marks  will 
be  preserved,  and  new  ripple  marks  may  appear 
above  them.  Such  is  the  origin  of  those  marks  we 
observe  in  various  sand-stones,  from  the  most  re- 
cent down  to  those  of  the  coal  measures. 

Dr.  Fitton  informs  me,  that  he  foimd  the  sand 
hills  on  the  south  of  Etaples  (in  France),  consist- 
ing of  ripple  marks  on  a  large  scale.  They  are 
crescent-shaped  hillocks,  many  of  which  are  more 
than  a  hundred  feet  high.  The  height  is  greatest 
in  the  middle  of  the  crescents,  declining  towards 
the  points  ;  and  the  slope  on  the  inner  side  of  the 
crescent,  which  is  remote  from  the  prevailing  direc- 
tion of  the  winds,  is  much  more  rapid  than  that  on 
which  it  strikes. 

Mr.  Lyell  has  observed  and  described  this  mode 
of  formation  of  ripple  on  the  dmies  of  sand  near 
Calais  ;  remarking,  that  in  that  case  there  is  an 
actual  lateral  transfer  —the  grains  of  sand  being 
carried  by  the  wind  up  the  less  inclined  slope  of 
the  ripple,  and  falling  over  the  steep  scarp.  I  have 
observed  the  same  fact  at  Swansea. 

A  similar  explanation  seems  to  present  itself  as 
the  origin  of  that  form  of  clouds  familiarly  known 
as  a  "mackerel  sky'' — a  wave-like  appearance, 
which  probably  arises  from  the  passage  of  a  current 
of  air  above  or  below  a  thin  stratum  of  clouds.  The 
air  being  of  nearly  the  same  specific  gravity  as  that 
of  the  cloud  it  acts  upon,  would  produce  ripples  of 
larger  size  than  would  otherwise  occur. 

The  surface  of  the  sun  presents  to  very  good 
telescopes  a  certain  mottled  appearance,  wliich  is 
not  exactly  ripple,  and  which  it  is  difficult  to  con- 
vey by  description.  It  may,  however,  be  suggested, 
that  wherever  such  appearances  occur,  whether  in 
planetary  or  in  stellar  bodies,  or  in  the  minuter  pre- 
cincts of  the  dye-house  and  the  engine  boiler,  they 
indicate  the  fitness  of  an  inquiry  whether  there  are 
not  two  currents  of  fluid  or  semi-fluid  matter,  one 
moving  with  a  different  velocity  over  the  other,  the 
direction  of  the  motion  being  at  right  angles  to  the 
lines  of  waves. — Babbage. 


CASTING     MEDALLIONS,     FIGURES,    &c., 
IN  PLASTER  AND  SULPHUR. 

The  art  of  casting  in  sulphur  and  plaster  of  Paris, 
may,  by  some  persons,  be  considered  as  of  too 
trivial  a  nature  to  be  made  the  subject  of  distinct 
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and  lengthened  explanation.  This  opinion  only 
can  arise  from  being  ignorant  of  the  numerous  and 
very  important  applications  of  the  art,  to  the  eluci- 
dation of  many  branches  of  science  and  history, 
as  weU  as  its  being  indispensable  in  all  the  arts  in 
which  casting  of  any  description  is  necessary. 
We  have  ourselves  made  of  one  or  other  of  these 
materials,  not  merely  a  very  large  collection  of  the 
iinest  engraved  gems,  and  cameos  of  anticjuity,  but 
thousands  of  the  rarest  coins,  medallions,  and 
monkish  seals  ;  and  casts  of  an  infinite  number  of 
fossils,  and  other  objects  of  natiiral  history,  lliese 
are  not  nearly  all  the  varieties  of  objects  usually 
made  of  plaster  or  sulphur,  as  the  former  material 
is  especially  adapted  to  form  casts  of  architectural 
remains — models  of  the  most  elaborate  edifices — 
busts — statuary — and  moulds  for  various  uses. 

Casting  in  plaster  and  sulphur  are  converse  ope- 
rations ;  moulds  in  sulphur  are  used  to  cast  in 
plaster,  and  moulds  of  the  latter  material  for  the 
casting  of  sulphur — therefore,  in  describing  the 
one  art,  it  is  necessary  at  first  to  believe  that  the 
reader  is  acquainted  with  the  other  process. 

Casting  in  Sulphur. — Suppose  we  have  a  number 
of  the  white  plaster  medallions,  or  casts  of  gems, 
such  as  are  sold  by  the  Italians,  and  desire  to  make 
moulds  of  them,  from  which  other  casts  may  be 
made  afterwards,  we  must  proceed  as  follows : — 
Prepare  a  few  slips  of  stiff  paper,  such  as  writing 
paper,  each  aboiit  an  inch  broad,  and  long  enough 
to  go  once  or  twice  round  the  medallion.  Soak  the 
back  oi  the  medallion  in  a  plate  containing  a  little 
water,  not  enough,  however,  to  come  over  the  face 
of  it,  and  here  let  it  rest  until  in  half-a-minute, 
or  so,  you  will  perceive  that  the  water  will  be 
absorbed,  so  as  to  just  show  itself  on  the  face  of 
the  medallion,  making  it  more  shining.  When  this 
is  the  case,  take  it  out  of  the  water  directly,  fold 
the  slip  of  paper  round  it,  and  hold  it  between  the 
thumb  and  finger  of  tlie  left  hand.  While  this  is 
doing  let  there  be  melting  on  a  slow  fire  some  roll 
brimstone,  in  a  pipkin,  or  patty  pan,  with  a  handle. 
As  soon  as  ever  a  small  quantity  of  the  brimstone 
is  melted,  pour  it  carefully  upon  the  face  of  the 
medallion,  which  you  may  turn  about  a  little  that 
the  brimstone  may  flow  over  the  whole  face  equally. 
Place  it  now  upon  the  table,  and  pour  more  brim- 
stone in,  until  you  consider  it  of  sufficient  thickness 
to  be  strong,  and  this  will  be  about  a  quarter  of  an 
inch.  When  crystallized,  which  will  be  in  a  minute 
or  two,  the  paper  may  be  untwisted,  and  the  me- 
dallion and  its  mould  separated  from  each  other. 
If  the  operation  has  been  well  conducted,  the  me- 
dallion will  be  uninjured,  and  the  mould  wiU  be 
seen  to  possess  all  the  sharpness  of  the  original, 
and  casts  made  from  it  will  be  exact  counterparts  of 
it.  If  a  second  mould  be  wanted,  dip  in  water  the 
back  of  the  medallion  as  before,  but  more  slightly, 
and  proceed  to  cast  again  in  the  same  manner. 

The  above  process  is  extremely  easy,  and  yet  it  is 
possible  that  difficulties  and  impeifections  will  at- 
tend first  attempt  at  casting  in  sulphur.  The  fol- 
lowing hints,  however,  may  assist  in  removing  some 
of  these,  and  we  introduce  them  the  more  readily, 
because  we  have  always  held  that  tlie  most  valuable 
instruction  is  that  which  teaches  the  student  of  any 
art  wherein  he  is  wrong,  if  unsuccessful  in  his  ope- 
rations, and  how  to  remedy  his  mistakes  upon 
future  occasions,  and  because  this  practical  know- 
ledge is  usually  withheld,  the  processes  descril)ed 
in  Encyclopedias,  &e.,  is  mostly  for  this  reason 
unsatisfactory — we  had  almost  said  useless. 


Supposing  then  that  the  mould  is  not  (sharp 

that  it  does  not  show  in  full  jierfeetion  the  delicate 
lines  and  angles,  it  is  because  the  medallion  has 
been  too  wet ;  in  this  case  a  second  cast  may  often 
be  taken  without  a  fresh  dipping  in  the  water. 

If  the  cast  and  mould  cannot  be  separated  easily, 
or,  when  separated,  some  parts  of  the  mcdnllioii 
break  off,  it  shows  that  it  has  not  been  made  wet 
enough.  If  this  adhesion  cannot  be  remedit-d,  the 
whole  is  spoiled  ;  they  may,  however,  be  often 
separated  by  a  little  contrivance.  While  adhering 
together  place  them  plaster  downwards  upon  the 
warm  hob  of  a  stove,  or  else  hold  the  plaster  part 
in  warm  water  for  a  few  seconds,  in  consecjuence  of 
which  a  film  of  water  will  insinuate  itself  between 
the  two  surfaces,  and  tend  to  separate  them. 

In  melting  the  sul])hnr  inueh  care  is  requisite, 
lest  it  should  fire.  If  mtlthig  in  a  pii)kin  it  may 
best  be  put  out  by  covering  it  over  with  a  saucer, 
or  similar  article  ;  throwing  water  upon  it  would 
most  likely  scatter  the  burning  mineral,  and  burst 
the  vessel  which  contains  it,  or  if  not,  it  would  be 
rendered  totally  unfit  for  casting.  It  must  not  be 
put  to  melt  upon  a  fierce  fire,  for  sulphur  becomes, 
when  too  much  heated,  quite  thick,  and  even  brovra 
— when  melted  at  a  more  moderate  heat,  its  color 
will  soon  change  from  its  natural  bright  yellow  to 
one  more  or  less  of  fawn  color  and  brown.  This 
alteration  of  color  is  of  no  consequence  in  making 
moulds,  nor  yet,  with  one  excejition,  in  casting 
other  objects  in  sulphur,  but  the  thickness  it 
acquires  renders  it  unfit  for  the  purpose  wanted, 
until  being  set  aside  on  the  hob  to  cool  for  a  few 
minutes,  it  will  return  again  to  almost  the  liquidity 
of  water,  when  it  is  best  adapted  for  tlie  purpose. 
It  is  usual,  when  a  number  of  moulds  or  medals 
are  to  be  made  at  the  same  time,  to  melt  gently  a 
quantity  of  brimstone,  and  continue  to  use  it  until 
it  congeals,  for  the  colder  it  is,  provided  it  will  How 
at  all,  the  more  perfect  the  moulds  will  be.  Many 
persons  will  not  take  the  trouble  to  hold  each  par- 
ticular subject  in  the  hand,  but  content  themselves 
by  soaking  them  adequately,  wrapping  them  ro\md 
with  the  strip  of  paper,  fastening  this  with  a  wafer, 
putting  it  thus  on  a  table,  and  pouring  sulphur  at 
once  upon  it — and  thus  some  hundreds  may  be 
made  in  an  hour. 

Suppose  it  be  requisite  at  any  time  to  take  a 
mould  of  a  large  square  medallion,  it  must  be  sur- 
rounded not  merely  with  paper,  but  four  pieces  of 
wood,  that  the  brimstone  may  not  escape  ;  also,  it 
is  not  advisable  to  hold  it  in  the  hand,  because  of 
the  danger  of  being  scalded.  If  a  sulphur  mould 
be  wanted  of  a  metallic,  or  other  surface,  not  porous, 
it  must  be  oiled  previous  to  pouring  the  melted 
sulphur  upon  it,  which  will  prevent  the  surfaces 
adhering  together. 

To  cast  sulphur  upon  sulphur  is  extremely 
difficult,  and  it  may  be  said  that  to  obtain  a  reverse 
of  a  sulphur  mould,  which  has  been  made  some 
time,  is  next  to  impossible,  our  only  resource  being 
to  oil  or  grease  well  the  original,  pouring  the  fresh 
sulphur  upon  it,  when  so  cold  as  to  be  near  the 
jjoint  of  congelation,  and  even  with  these  j)recau- 
tions  they  often  adhere  together  too  strongly  to  lie 
separated  afterwards.  But  when  a  sul])hur  mould 
has  been  fresh  made,  and  before  the  sulphur  has 
arrived  at  the  permanent  color  which  it  will  assume, 
the  same  method  of  oiling,  Ike,  being  pursued, 
success  will  mucli  more  frequently  attend  the  ojie- 
ratioii.  The  following  method  may  be  safi-ly 
applied  to  at  ail  times,  not  merely  to  reverse  tul- 
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phur  casts,  but  those  in  plaster  also  : — Procure 
some  pipe  clay,  as  clear  as  possible  from  sand,  and 
knead  it  up  with  the  hand,  until  by  putting  a  small 
ball  of  it  upon  the  table,  and  pressing  a  halfpenny 
upon  it,  a  good  clear  impression  will  be  left  in  the 
clay  after  the  halfpenny  is  removed.  It  being  in 
this  state,  press  in  the  same  manner  the  sulpliur 
cast,  and  the  reverse  of  it  will  be  seen  upon  the 
clay.  Pouring  melted  sulphur  upon  this;  yoa 
would,  of  course,  have  a  mould  like  that  used  to 
produce  it,  but  if,  instead  of  sulphur,  plaster  of 
Paris  be  poured  into  it,  it  vi'ill  make  a  plaster  of 
Paris  medallion,  exactly  the  contrary  to  that  used 
before  ;  and  casting  from  this,  as  in  the  first  in- 
stance, it  will  be  evident  that  a  reverse  sulphur 
mould  will  also  be  produced. 

It  will  be  no  less  evident  that  the  clay  may  be 
used  to  reverse  plaster  medallions  also,  for  it  is 
only  to  ])ress  upon  the  clay  the  chosen  cast  in 
]ilaster,  it  will  make  a  mould  of  clay,  and  sulphur 
being  poured  upon  it,  that  which  was  at  first  the 
one  material  will  be  now  equally  perfect  in  the 
other. 

(To  be  continued.) 


MISCELLANIES. 

Artificial  Ivory. — Certain  parlies  in  tliis  town 
have  just  obtained  a  patent  for  tlio  making  a 
substance  so  nearly  resembling  ivory,  and  so  ap- 
plicable to  all  tlie  purposes  of  that  valuable  ma- 
terial, that  it  is  almost  impossible  to  detect  the 
difference.  We  have  not  ourselves  seen  the  mock 
ivory,  but  we  arc  told  that  in  ono  instance  a 
•working  cutler  had  a  quantity  of  scales  given  out 
to  him  cor.sisting  partly  of  the  fictitious  compound, 
and  partly  of  ivory,  and  that  he  used  them  in 
iiai'ling  his  knives,  and  returned  his  work  without 
discovering  the  difference.  We  understand  that 
an  imitation  tortoiscshcll  is  prepared  and  in  use, 
which,  for  some  purposes,  is  little  inferior  to 
some  varieties  of  the  real  article.  It  may  be 
expected,  therefore,  that  the  quadruped  and  the 
reptile  for  which  our  artists  have  hitherto  been 
indebted  for  the  precious  substances  above  named, 
will  henceforth  be  "  left  alone  in  their  glory." — 
Sheffield  Paper. 

New  Made  of  MarJcing  Linen. — A  German 
chemist.  Mr.  Hocnle,  has  invented  a  new  plan 
for  marking  linen  without  ink.  This  is  effected 
by  simply  covering  the  linen  with  a  fine  coaling 
of  pounded  white  siiyar.  The  stamp  of  iron  very 
much  heated,  is  impressed  on  this  material.  Two 
seconds  suffice  for  the  operation.  The  linen 
remains  slightly  scorched,  but  the  mark  is  in- 
delible.    Query  ? 

Engravings  on  Marble. — A  discovery,  of  some 
importance  to  the  statuary,  has  recently  been 
made  by  Mr.  C.  Page,  of  Pimlico,  by  means  of 
which,  engraving  on  marble  is  greatly  improved. 
While  cutting  letters  in  marble,  in  the  ordinary 
method,  the  edges  chip  off,  and  the  defects  are 
covered  by  painting  them  over;  but  Mr.  Page 
obviates  this  difficulty,  by  covering  the  surface  of 
of  the  polished  marble  with  a  coat  of  cement 
before  the  chisel  is  used.  The  cement  effectually 
prevents  the  marble  from  chipping ;  and  when 
the  coating  is  removed,  the  letters  remain  as 
perfect  as  if  cut  in  copper. 

Gem  Cutter's  Paste  is  prepared  thus : — an  ounce 
of  virgin  wax,  melted  sloAvly  in  a  copper  vessel, 


and  a  drachm  of  sugar  candy  pounded  well,  half 
an  ounce  burnt  soot,  and.tw^o  or  three  drops  tur- 
pentine. The  wax  is  warmed  if  a  cast  is  to  be 
taken,  and  the  stone,  having  been  a  little  mois- 
tened, is  pressed  on  it. 

Soap  Suds  a  Specific  for  Nourishing  Flowers.— 
A  fair  correspondent  writes  to  us  from  Newton 
Stewart  in  the  following  terms: — "Recently  I 
happened  to  gather  a  beautiful  pansey,  and  when 
tired  of  admiring  it,  tossed  the  toy  aside,  which, 
partly  by  accident,  fell  into  a  tub  full  of  soap-suds. 
The  said  pansey  had  neither  joint  nor  root,  and 
you  may  judge  of  my  surprise  when,  at  the  end  of 
a  day  or  two,  I  found  it  growing.  From  this  time 
forward  I  watched  it  narrowly,  and  now  find  it, 
after  a  lapse  of  a  fortnight,  a  goodly  plant  with 
several  buds  on  it.  Thinking  water  might  produce 
the  same  effect,  I  placed  a  newly-cropped  pansey 
in  an  element  which,  pure  in  itself,  is  the  medium 
of  purity  in  every  thing  else  ;  but  it  withered  and 
died  on  so  spare  a  diet.  By  the  way  of  con- 
firming the  first  experiment,  I  have  since  placed  a 
slip  of  a  rose  tree  and  a  pink,  in  suds,  and  both 
are  flourishing  in  great  vigour  in  my  dressing-room. 
Should  this  accidental  discovery  prove  useful  to 
florists,  it  will  afford  sincere  pleasure  to  your 
correspondent." — Dumfries  Paper. 

Grand  Undertaking. — An  Italian  engineer  of 
the  name  of  Volta,  has  had  the  boldness  to  pro- 
pose a  tunnel  through  the  enormous  Alps  of  "  The 
Splugen," — one  of  the  boldest  rocky  barriers  in 
the  Alpine  range.  The  present  difficult,  though 
important  passage,  is  to  give  way  to  a  railway,  on 
a  gigantic  scale  indeed  ;— of  wJiich  the  Lake  of 
Zurich  will  form  one  terminus ;  the  other  to  be 
met  by  the  railway  from  Como  to  Milan.  The 
granite  rock  is  expected  to  yield  easily  to  the 
operation  of  the  engineer.  The  materiel  will  be 
useful  in  the  construction  of  the  proposed  work. 
This  brilliant  and  daring  project  appears  not 
unlikely  to  be  eariied  into  effect,  two  cantons 
having  joined  in  the  enterprise. 


OQRRISPOMOEEHTe. 

BONUS  GENIUS — Cannot  admit  his  paper  at  present,  but 

will  take  care  of  it. 
Smoky  Chimney — Contract    the    throat,    and   heighten   the 

chimney,  as  the  surest  remedy. 
H — y  C^s, — An  advertisement  will  best  call   forth   what  he 

desires  about  models.     We  can  recommend  "  llcid  on  the 

Steam  Engine,"    i)ublished  at  4s.       .\l3o,   one  of  the  6d. 

Nos.   of  the    ••  Library   of  Useful  Knowledge,"    is  on  the 

Polarization  of  Light. 
jnPITEIl. — A  cheap  lapidary  we  know  not  of— if  any  one 

sees  this  perhaps  he  will  send  us  his  address,  and  we  will 

let  Jupiter  have  it. 
R.  L.  PACKER  shall  be  attended  to  as  early  as  possible. 

We  have  scarcely  had  time  to  examine  properly  liis  last 

letter. 
R.  MONKS.— About  the  Queries,  Yes.      That  we  have  not 

yet  complied  with  his  former  request  is  press  of  matter 

however  it  is  not  forgotten. 
G.  S. — It  is  impossible  to  employ  the  body  of  the  work  for 

advertisements,  but  the  Printer  will  make  any  arrangement 

relative  to  the  wrapper  of  the  monthly  parts.     One  of  the 

paper,?  next  week. 
Received— G.  S.  — T.   I1.\RTLEY  — CH.VRLES  B»«**»N— 

HIBERNICUS— R.  W.  R.— J.  A.  SPENCER,  &c. 
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PERPETUAL  MOTION. 

If    by    perpetual    motion    be  understood  a  power 
which  moves,    and  which  will  move  to  the  end  of 
time,  without  regard  to  the  wear   and  perishable 
nature  of   materials,  it  is   in  vain  to   expect  such 
can  be  made  by  human  means  and  human  intelli- 
gence, however  much  we  may  hope  for  future  dis- 
coveries in  science  to  aid  us.     In  the  woi'ks  of  God 
alone  we  must  look  for  such  perfection,  and  con- 
tinuity   of   motion.       The  planets  roll — the  ocean 
tosses  —and  eternal  changes  occur  in  the  material 
world.     The  Great  Architect  of  all  made  not  only 
the   machines    themselves,      but    the    laws   which 
govern  and   move  them.      We  can  only  abide  by 
those  laws   already  in   action,   and  must  therefore 
construct  our   machines    according   to    these  pre- 
viously-arranged impulses  ;    and  unfortunately  for 
the  visionary  schemer  of  the  perpetual  motion  these 
laws  are  too  stubborn  for  him  to  modify,  much  less 
destroy.     Even  supposing  he  should  content  him- 
self   with  an   apparatus,  which  would  move  only 
while   its   materials    held   together — the  resistance 
of  the  air — the  friction  of  the  various  parts — their 
vis  inertise — and  the  general  laws  of  gravitation — 
are  impediments   never  to   be  overcome  ;    and  al- 
though all  have  failed,  yet  much  ingenuity  has  been 
exerted,  and  talent  called  into  exercise,  by  the  many 
attempts  which  have  been  made  to  surmount  them. 
Mechanics,  particularly  the  known  properties  of 
the  lever,  have  given  rise  to  innumerable  schemes. 
One  was  called   The  Valley  Windmill.     This  con- 
sisted of  a  wheel  with  five  arms,  each  arm  made  of 
two  pieces  connected  end  to  end  by  a  joint.     When 
made  to  turn  round,  the  jointed  ends  on  one  side 
fell  back,  or  rather  hung  down  from  the  end  of  the 
fixed  part  of  the  arm,  rising  to  the  greatest  ele- 
vation  it   hung  close   to   the  fixed   arm  ;    passing 
beyond  this  it  fell  back  towards  the  centre,    and 
thus  by  its  position  making  a  shorter  lever,  it  bore 
with  less  weight — but  when  it  had  gone    a  little 
further,  altering  its  centre  of  gravity,  it  fell  down 
suddenly — when  the  moveable  and  fixed  arm  became 
one  long  lever,  much  heavier   than  in  any  other 
position,    and  this    extra   weight  was  to  turn  the 
whole.     The  machine  had  but  one  fault — it  wouldn't 
go.      The  Wheel  of  Balls,   described  by  the   Mar- 
quis of  W^orcester,  was  another  scheme.     This  was 
a   very  shallow^  drum,    divided  into   a  number  of 
compartments,    into   each  of  which  a  leaden  ball 
was  placed,  and  as  the  wheel  turns  round  each  ball 
rolls   alternately  to    and  from    the  centre   of  the 
wheel,  and  it  would  seeni  from  the  principle  of  the 
lever,  that  as  the  weights  are  always  further  from 
the  centre  on  one  side  than  on  the  other,  a  con- 
tinuoiTs"  rotatory  motion  must  be  produced  ;    but  it 
was  found  that  t"liough  the  balls  were  thus  placed, 
yet  a  very  few  of  them  were  away  from  the  centre, 
while  there  were  many    near  to  it — thus  those  on 
one  side  counteracted  those  on  the  other,  and,  as  in 
the  other  instance,  the  machine  wouldn't  go. 

Hydraulics,  Pneumatics,  and  Chemistry,  all  lent 
their  aid,  but  in  vain.  Water-wheels  were  to  throw 
up  water  enough  to  turn  themselves.  Pumps  were 
to  move  by  self-created  power.  Water-balances 
were  alternately  to  rise  and  fall  by  each  other's 
weight.  Blasts  of  air  were  to  work  bellows,  and 
the  bellows  were  to  produce  the  blasts  of  air. 
Hydrostatic  paradoxes  became  numerous.  Barker's 
mills  were  in  requisition.  Fire  was  to  produce 
steam,  and  steam  was  to  be  decomposed  by  fire — 
and  hundreds  of  other  wise  contrivances  were  set 


on  foot  to  produce  perpetual  motion — we  need  not 
say  with  what  result. 

Then  Electricity  was  tried,  and  with  infinitely 
more  success  than  any  other  power  ;  and  this  be- 
cause we  have  a  comparatively  manageable  agent, 
and  one  which  is  not  affected  by  the  powerful 
influence  of  gravitation. 

W^e  shall  describe  two  of  these  perpetual  motion 
machines : — De  Luc's  Dry  Pile,  or  Electrical  Co- 
lumn, and  ]Mel!oni's  Rotatory  Pile.  The  former 
may  be  made  thus  : — Procure  two  glass  tubes, 
about  nine  inches  long  each,  and  half-an-inch 
internal  diameter.  Bore  two  holes,  about  three 
inches  apart,  in  a  board,  just  large  enough  for  the 
glass  tubes  to  pass  through.  Cut  the  board  to  a 
convenient  size  for  a  stand,  and  fasten  the  tubes  in 
the  holes  prepared  for  them,  so  that  they  shall  stand 
upright,  and  parallel  to  each  other.  Then  close 
the  tubes  at  the  bottom  by  a  piece  of  metal  which 
runs  from  one  to  the  other.  Next  cover  some 
sheets  of  paper  with  copper  leaf  on  one  side,  and 
silver  leaf  on  the  other,  and  when  dry  cut  them  up 
with  a  round  punch  into  pieces  like  wafers — of  a 
size  to  go  into  the  glass  tubes.  Then  load  both 
tubes  with  these,  being  very  careful  to  put  the  cop- 
per side  downwards  in  one  pile,  and  silver  side 
downwards  in  the  other.  When  you  have  thus  put 
in  about  twenty  thousand  altogether  it  will  be 
sufficient,  and  the  tubes  may  be  closed  by  a  brass 
cap  at  the  top  of  each,  which  must  touch  the  metal 
discs  inside  :  if  the  tubes  are  not  full  they  may  be 
cut  shorter,  or  tin  foil  put  in  to  fill  up.  The  two 
piles  thus  constructed  will  show  positive  electricity 
at  one  of  the  upper  extremities,  and  negative  at  the 
other,  and  this  for  a  series  of  months — it  is  said 
years ;  and  any  thing  so  placed  as  to  vibrate 
between  the  two  caps  will  keep  in  motion  as  long 
as  the  tubes  retain  their  power. 

The  machine  of  INIelloni  is  exactly  similar  in 
principle,  though  it  varies  somewhat  in  form,  (see 
cut.  No.  1,)  where  the  machine  is  shown  about  one- 
half  its  natural  size.  At  the  lower  part  is  a  drawer, 
(seen  better  in  cut.  No.  2.)  This  is  divided  into  a 
convenient  number  of  partitions,  about  half-an-inch 
from  each  other.  The  outer  partition,  on  each  side, 
is  connected  by  means  of  wires  to  two  brass  poles, 
one  negative  and  the  other  positive,  seen  standing 
upright,  one  on  each  side  of  the  stand  of  cut.  No.  1. 
The  paper  used  is  covered  on  one  side  with  copper 
leaf,  or  Dutch  metal,  and  on  the  other  side  with  the 
black  oxyde  of  manganese  and  honey — it  is  cut  up 
into  small  square  pieces,  and  arranged  along  the 
various  partitions  of  the  drawer,  being  very  careful 
that  the  copper  side  of  them  always  turns  the  same 
way — that  is,  if  the  feather  of  the  arrows  in  the 
cut  represented  the  manganese,  the  point  of  them 
vrould  indicate  the  copper — a  piece  of  wire,  or  tin- 
foil, at  the  end  will  always  connect  one  row  to  the 
next.  About  20,000  discs  are  wanted,  and  when 
they  are  properly  placed,  and  the  ends  connected 
with  the  poles,  the  motive  power  is  comjilete,  and 
will  show  negative  and  positive  attraction.  The 
rest  of  the  cut  represents  the  body  in  motion :  it  is 
merely  a  wheel  of  six  arms,  made  as  light  as  pos- 
sible, nicely  balanced  on  a  needle  point  at  top. 
At  the  end  of  each  arm  is  suspended  a  small  piece 
of  very  thin  brass.  W^hen  each  particular  arm  in 
the  motion  of  the  wheel  comes  to  the  positive  pole, 
it  becomes  charged,  and  therefore  repelled  ;  the 
next  arm  is  soon  attracted  and  repelled  in  the  same 
manner  ;  and  immediately  afterwards  the  third  arm. 
While  this  is  aj)proaching  the  positive  pole,  the  first 


MAGAZINE  OF  SCIENCE. 


l9o 


is  attracted  at  the  opposite  side,  where  it  deposits  its 
load,  and  proceeds  onward '/or  auother  ;  and  thus 
the  motion  is  continueil,  entirely  independent  of 
any  agency  but  its  own,  and  even  overcoming  the 
resistance  of  the  air  which  it  must  meet  with  in  its 
revolution.  It  is  much  influenced  by  the  weather, 
moving  faster  or  slower  according  to  the  electrical 
state  of  the  atmosphere,  and  other  causea  not  at 
present  ascertained. 


EFFECT    OF    HYDROGEN    ON    SOME 
SALTS  OF  SILVER. 

BY    WOHLER. 

Some  researches  on  the  peculiar  mode  of  compo- 
sition of  mellitic  acid,  have  caused  me  to  observe 
that  the  salt  of  silver  of  this  acid,  exposed  to  pure 
hydrogen  gas  at  202",  very  quickly  changed  from 
its  white  color  to  black,  and  was  afterwards  soluble 
in  water,  and  imparted  a  deep  red  color  to  it. 
During  this  reaction  a  little  water  was  formed,  and 
it  lost  oxygen,  equal  to  half  the  weight  of  that  con- 
tained in  the  oxide.  The  brown  solution  of  the 
altered  salt  was  strongly  acid,  and  dejiosited  after 
some  time  bright  metallic  silver,  and  became  co- 
lorless ;  it  then  contained  merely  the  common 
colorless  salt  dissolved  in  free  acid. 

This  circumstance  indicated  with  great  proba- 
bilitj',  tliat  by  the  action  of  the  hydrogen  upon  this 
salt,  the  silver  was  reduced  to  the  state  of  pro- 
toxide, a  supposition  which  was  completely  con- 
firmed by  examining  into  the  modes  in  which  with 
other  salts  the  existence  of  a  protoxide  of  silver 
was  satisfactorily  determined. 

Of  some  other  salts  of  silver  which  I  carefully 
examined  with  this  view,  the  nitrate  was  that  which 
evinced  the  most  evident  alteration.  When  ex- 
posed at  212"  to  a  current  of  dried  hydrogen  gas, 
it  becomes  throughout  the  mass,  and  very  quickly, 
of  a  deep  color.  The  action  even  begins  at  com- 
mon temperature,  as  it  does  with  the  mellitate. 
The  mass  is  then  a  mixture  of  nitrate  of  protoxide 
and  free  nitric  acid.  Half  of  the  oxygen  of  the 
oxide  of  silver  is  disengaged  in  the  state  of  water, 
from  two  atoms  of  the  salt  of  the  deutoxide.  Water 
dissolves  the  free  acid,  and  as  soon  as  the  principal 
part  of  this  is  removed,  the  protosalt  begins  to  dis- 
solve in  the  pure  water  with  a  deep  red  color.  In 
the  dry  state  this  salt  is  a  powder  of  a  deep  brownish 
black  color.  When  heated  it  decomposes  with  a 
much  weaker  detonation  than  the  white  deutosalt. 
It  then  leaves  7G  per  cent,  of  metallic  silver. 

If  the  red  solution  of  the  protosalt  be  boiled,  it 
gradually  decomposes  with  a  slight  disengagement 
of  gas  ;  it  becomes  opalescent  and  of  a  peculiar 
yellowish  green  color  ;  afterwards  it  deposits  me- 
tallic silver,  and  becomes  colorless.  The  brown 
protosalt  dissolves  in  ammonia  also  with  a  very  deep 
yellowish  red  color.  When  heated  the  solution 
undergoes  a  decomposition  similar  to  the  preceding. 
Sometimes  the  sides  of  the  vessel  are  covered  with 
a  brilliant  metallic  coating  almost  of  a  golden  color, 
and  which,  like  very  finely  divided  gold,  is  trans- 
parent, and  of  a  fine  green  color. 

Potash  precipitates  a  perfectly  black  heavy  pow- 
der from  the  red  solution  of  the  protosalt,  which  is 
rendered  colorless  at  the  same  time.  This  black 
powder  is  obtained  also  by  the  direct  decomposition 
of  the  dry  salt  by  means  of  a  solution  of  jiotash  ; 
this    precipitate    remains  black    after    drying;    by 


pressure  it  becomes  of  a  deep  metallic  lustre,  and 
by  heat  is  reduced  to  metallic  silver,  evolving 
oxygen.  The  black  color  seems  to  indicate  that  it 
is  pure  protoxide  of  silver ;  but  this  su])position 
does  not  always  depend  on  the  color,  for  this  i)ow- 
der  might  also  be,  consistently  with  its  properties, 
an  intimate  mixture  of  deutoxide  of  silver  and 
metallic  silver,  to  which  the  jirotoxide  may  have 
given  rise  at  the  moment  of  its  sei)aration.  It  is 
also  decomposed  by  the  acids  into  metal  and  deu- 
tosalts,  and  ammonia  exerts  a  similar  action. 
Hydrochloric  acid  converts  it  into  a  brown  sub- 
stance, which  is  a  chloride  corresponding  with  the 
protoxide,  or  perhai)S  merely  a  mixture  of  silver 
and  common  chloride  of  silver ;  this  substance  is 
also  obtained  in  the  state  of  a  brown,  curdy  pre- 
cipitate, which  speedily  subsides,  by  precipitating 
the  red  solution  of  protonitrate  of  silver  by  hydro- 
chloric acid  ;  it  acquires  the  metallic  lustre  by 
pressure.  When  heated  to  the  temperature  at 
which  chloride  of  silver  fuses,  it  becomes  merely  a 
yellow  mass,  and  is  a  mixture  of  silver  with  the 
common  chloride.  When  treated  with  ammonia, 
or  even  with  concentrated  solution  of  the  hydro- 
chlorate,  the  brown  chloride  is  decomposed  im- 
mediately into  chloride  which  is  dissolved,  and 
into  metallic  silver  which  remains. 

Oxalate  of  silver  when  exposed  at  212'^  to  the 
action  of  hydrogen  gas,  becomes  of  a  bright  yellow 
tint ;  but  the  decomposition  seems  to  remain  only 
partial  at  this  temperature.  It  became  brown  at 
284"  ;  but  it  soon  afterwards  produced  a  very  loud 
explosion.  Succinate  of  silver  becomes  lemon- 
yellow  at  212"  in  hydrogen  gas.  At  a  higher 
temperature,  half  of  the  succinic  acid  sublimed. 
The  protosuccinate  of  silver  thus  formed  is  insoluble 
in  water.  Pure  deutoxide  of  silver  is  reduced  to 
the  metallic  state  precisely  at  212"  in  hydrogen  gas. 
— Journal  de  Pharm.  Juillet,  1839. 


PAINTING  TRANSPARENCIES. 

The  paper  (or  other  material)  must  be  fixed  in  a 
straining  frame,  in  order  to  place  it  between  the 
eye  and  the  light,  when  required.  After  tracing 
the  design,  the  color  must  be  laid  on,  in  the  usual 
method  of  stained  drawings.  When  the  tints  are 
got  in,  place  the  picture  against  the  window  on  a 
pane  of  glass  framed  for  the  purpose,  and  begin  to 
strengthen  the  shadows  with  Indian  ink,  or  with 
colors,  according  as  the  efl'cct  requires;  laying  tlie 
colors  sometimes  on  both  sides  of  the  paper,  to 
give  greater  force  and  depth  of  color.  The  last 
touches  for  giving  final  strength  to  shadows  and 
forms,  are  to  bo  done  with  ivory  black  or  lamp 
black  prepared  with  gum  water,  as  there  is  no 
pigment  so  opaque  and  capable  of  giving  strength 
and  decision.  When  the  drawing  is  finished,  and 
every  part  has  got  its  depth  of  color  and  brilliancy, 
being  perfectly  dry,  touch  very  carefully  with  spi- 
rits of  turpentine,  on  both  sides,  those  parts  winch 
are  to  be  the  brightest,  such  as  the  moon  and  fire ; 
and  those  parts  requiring  less  brightness,  only  on 
one  side.  Then  lay  on  innnediately,  with  a  pcn- 
c  il,  a  varnish,  made  by  dissolving  one  ounce  ol 
Canada  balsam  in  an  equal  quantity  of  spirit  of 
turpentine.  Be  cautious  with  the  varnish,  as  il  is 
apt  to  spread.  When  the  varnish  is  dry,  tinge  the 
Ihunc  with  red  lead  and  gamboge,  slightly  touch- 
ing the  smoke  next  the  fi.imc.  The  moon  must 
not  be  tinted  wiili  color.     Much  dcpeuda  uiioii  the 
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choice  of  a  subject.  The  great  point  to  be  attained 
is  a  happy  coincidence  between  the  subject  and 
the  effect  produced.  The  fine  light  should  not  be 
too  near  the  moon,  as  its  glare  would  tend  to 
injure  her  pale  silver  light ;  tliose  partb  which  arc 
not  interesting  should  be  kept  in  an  undistinguish- 
able  gloom ;  and  wlierc  the  principal  hght  is,  they 
should  be  marked  with  precision.  Groups  of 
figures  should  be  well  contrasted  ;  those  in  shadow 
crossing  those  that  are  in  light,  by  which  means 
the  opposition  of  light  against  shade  is  effected. 


MOUNTING  MICROSCOPIC    OBJECTS. 
To  the  Editor  of  the  Magazine  of  Science. 

Sm. — It  is  much  to  be  regretted  that  many  persons, 
who  might  amuse  and  instruct  themselves  and 
others  by  the  examination  of  microscopic  objects, 
are  deterred  from  purchasing  microscopes  merely 
on  account  of  the  enormous  prices  that  are  gene- 
rally charged  at  the  opticians  for  objects.  They 
are  not  aware  that  with  very  little  trouble  they  may 
prepare  nearly  all  objects  for  themselves,  and  in 
many  cases  in  a  much  better  manner  than  those 
they  could  purchase,  because  they  can  devote  more 
time  and  care  to  them  than  those  who  sell  them 
can  afford.  In  the  hope  of  inducing  many  who 
have  b^en  prevented  by  the  above  reason  from  piur- 
suing  an  amusement  of  so  much  interest  and  utility, 
I  propose  from  time  to  time,  through  the  medium 
of  this  journal,  to  furnish  such  instructions  for  the 
removal  of  all  difficulties  as  my  experience  points 
out.  According  to  the  nature  of  the  objects  to  be 
mounted,  so  must  be  the  method  of  mounting  them 
be  conducted.  The  common  kmds  such  as  fish 
scales,  hairs,  textile  fabrics,  the  antennae,  legs,  and 
wings  of  insects,  pollen  of  flowers,  &c.  require  no 
particular  care,  they  need  merely  to  be  placed 
within  usual  sliders  ;  these  are  of  two  kinds,  ivory 
or  wood,  metal  and  glass.  I  shall  describe  them  all. 
The  Ivory  Slider  consists  of  a  thin  piece  of  ivory, 
having  a  convenient  number  of  holes  drilled  in  it, 
each  hole  having  a  slight  shoulder  to  it,  so  that  it 
is  rather  smaller  on  one  side  of  the  ivory  than  on 
the  other,  owing  to  which  a  piece  of  tale,  glass,  &c. 
fitting  the  hole  on  one  side,  will  not  fall  through. 
One  of  these  sliders  is  represented  in  the  following 
figure : — 


^  :0'^^'^^' '^^ 


To  mount  the  objects  in  it,  there  will  be  necessary 
some  pieces  of  talc,  made  of  the  proper  size  and 
circular  form  by  being  punched  out  of  a  thick  piece 
of  talc,  with  one  of  the  hollow  punches  sold  at  tbe 
tool  shops,  about  three-eighths  or  half  an  inch  in 
diameter.  The  talc  when  punched  out  may  be  ea- 
sily split  in  very  thin  pieces  by  means  of  a  pen- 
knife. Procure  also  some  rings  made  by  winding 
small  brass  wire  round  a  thin  stick,  so  as  to  make 
a  coil.  Cut  this  coil  across  lengthwise,  and  it  will 
make  as  many  rings  as  there  were  coils.  These 
rings  will  open  a  little,  and  it  is  requisite  they 
should ;  fit  one  of  them  to  one  of  the  holes  of  the 
slider,  if  it  will  go  in  and  remain  firm  without  the 
ends  wrapping  over  each  other  it  will  do — if  they 
lap  over,  cut  a  little  bit  off  one  end.  Tliese  being 
prepared,  and  it  will  take  less  time  to  form  them 
than  to  describe  the  method,  proceed  to  mount  the 


selected  object,  by  putting  first  into  one  of  the  holes 
of  the  slider,  a  thin  slice  of  talc — then  at  the  top 
of  this  the  object — upon  the  object  a  second  thin 
slice  of  talc — and  then  one  of  the  wire  rings,  which 
having  a  spring  in  it,  will  hold  the  talc  tightly  down 
by  its  edge  resting  against  the  shoulder  formerly 
spoken  of. 

Wooden  Slides  are  of  precisely  the  same  formation, 
but  are  usually  made  larger,  and  have  glass  instead 
of  talc ;  they  are  chiefly  used  to  hold  the  wings  and 
other  parts  of  the  larger  insects,  sea  weeds,  &c. — 
when  they  are  intended  to  be  exhibited  by  the 
solar,  the  lucernal,  or  the  oxy-hydrogen  microscope 
— and  also  for  many  natural  or  artificial  objects, 
exliibited  by  the  magic  lanthom. 

Metal  Sliders. — A  useful  slider  for  a  single  object 
may  be  made  in  a  minute,  of  a  slip  of  very  thin 
brass  or  tin — cut  the  brass,  and  punch  two  holes  in 
it  thus  : — 


Fold  it  at  the  central  line — and  then  lay  within  tbe 
fold  two  very  thin  pieces  of  talc,  with  the  object 
exactly  opposite  the  hole  which  is  cut  in  the  brass — 
(it  will  be  seen  tliat  there  are  two  holes  cut  in  the 
brass,  but  this  being  folded  but  one  hole  will  be  seen.) 
The  object  being  properly  placed,  fold  over  the  pro- 
jecting ends  and  rim  of  the  sheet  of  brass,  which 
will  keep  the  whole  together  firmly,  and  form  a 
useful,  though  small  slider,  represented  in  the 
following  cut : — 


Glass  Sliders.— To  make  these,  a  number  of 
small  slips  of  glass,  (such  as  the  glaziers  cut  oft' 
when  putting  a  pane  in  a  window,)  should  be  i)ro- 
cured.  The  size  should  be  about  A  or  %  of  an  inch 
in  width,  and  of  any  length  whatever.  These  can 
be  bought  for  a  mere  trifle — for  instance,  20  or  30 
of  such  pieces  for  a  few  half-pence.  Have  by  you 
a  number  of  pieces  of  dark  colored  paper  and  card 
of  various  thicknesses,  which  gum  on  both  sides 
and  allow  to  dry.  A  small  piece  of  hard  flint, 
having  a  sharp  comer,  will  be  all  that  is  then 
required.  Having  properly  prepared  your  objects, 
cut  off  a  piece  of  the  glass,  any  convenient  length, 
by  making  a  scratch  across  it  with  the  flint  at  the 
place  where  you  wish  it  to  break,  and  then  snap  it 
with  the  fingers  as  the  glazier  does  after  cutting 
with  the  diamond  ;  it  will  scarcely  ever  fail  to 
break  in  the  right  place.  Proceed  in  the  same  way 
to  cut  another  piece,  exactly  the  same  size  as  the 
first,  and  select  a  piece  of  your  paper  that  is 
already  gummed  and  dry,  as  nearly  of  the  thickness 
of  the  object  you  desire  to  preserve  as  possible,  and 
with  the  punch  mentioned  before  cut  one  or  more 
holes  in  it.  Wet  one  side  of  the  paper  with  the 
tongue  and  lay  it  smoothly  on  one  of  the  pieces  of 
glass,  so  that  the  holes  in  the  paper  will  be  as 
nearly  as  possible  along  the  centre  of  the  glass,  and 
cut  off  all  the  pnper  that  projects  beyond  the  edges 
of  the  glass,  which  should  previously  be  wiped 
very  clean  with  a  piece  of  wash  leather.      Wet  the 
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other  side  of  the  paper,  taking  care  not  to  soil  the 
part  of  the  glass  left  uncovered  by  the  holes  in  it ; 
place  your  objects  into  the  centre  of  these  holes  ; 
lay  the  other  glass  neatly  over  it,  so  that  the  edges 
of  the  glasses  shall  coincide,  and  press  them  gently 
together,  remembering  that  all  the  objects  must  be 
nearly  of  a  thickness,  and  each  put  into  its  place 
before  the  second  piece  of  glass  is  fixed.  It  is 
most  convenient  when  using  them,  that  eac/t  object 
should  be  on  a  separate  slider  ;  but,  of  course,  it 
takes  rather  more  time  as  well  as  materials  than  to 
make  them  with  several  in  one  slider,  except  that 
wfcea  the  same  object  is  to  be  seen  under  different 
circumstances,  the  same  slider  is  to  be  preferred. 
For  objects  that  are  to  be  viewed  by  a  lens  of  very 
high  power,  so  that  its  focal  length  is  less  than 
the  thickness  of  the  glass,  pieces  of  very  clean 
talc  must  be  used  instead  of  one  of  the  pieces  of 
glass  for  the  slider  ;  but  it  is  not  so  good  in  general 
for  sliders,  inasmuch  as  it  is  very  apt  to  get  scratched 
with  the  slightest  friction.  Talc,  or  Mica,  can  be 
procured  at  most  opticians  ;  but  very  much  cheaper 
at  Messrs.  Knights',  Ironmongers,  41,  Foster  Lane, 
Cheapside.  It  can  be  easily  divided  into  thin 
laminae  with  the  fingers,  and  none  but  the  clearest 
pieces  should  be  used,  as  it  renders  the  object 
indistinct  if  there  are  any  blemishes  in  it. 

IMountiug  opaque  objects  on  discs,  and  trans- 
parent ones  in  Canada  balsam,  wUl  form  the 
subject  of  a  future  paper. 

AN  AMATEUR. 


SCREW  CUTTING  IN  THE  LATHE. 

Having  secui'ed  the  substance,  wood  or  metal,  that 
is  to  be  operated  upon,  in  the  most  convenient 
manner  to  the  chuck — bear  in  mind  that  a  pin  is 
less  difficult  to  fit  to  a  hole,  than  a  hole  is  to  a  pin — 
therefore  the  operation  will  be  commenced  by  making 
an  aperture  to  near  the  diameter  required  for  the 
interior,  or  female  screw.  Secure  the  tee,  (as  the 
rest  is  technically  called,)  square  with  the  bed  of 
the  lathe,  and  at  a  height  a  little  above  the  cen- 
tre of  the  work.  Lay  your  arm  rest,  (an  iron  bar 
turned  up  at  one  end,  and  the  other  held  in  a  han- 
dle of  fourteen  or  sixteen  inches  in  length,)  across 
the  tee,  and  hold  the  extremity  of  the  handle 
secure  under  your  left  arm -pit.  Now  put  the  work 
in  a  gentle  motion,  so  that  the  treadle  may  rise  and 
fall  in  about  a  second.  Enter  the  female  screw 
tool,  (the  tool  that  has  its  teeth  on  the  edge  or  side,) 
at  the  moment  you  depress  the  treadle.  Let  the 
tool  enter  a  very  little  below  the  centre  of  the  hole, 
and  work  on  the  near  side.  Resting  the  screw 
tool  on  the  end  of  the  arm  rest,  keep  it  up  to  its 
work,  and  not  force  it  onward  too  rashly,  but  as  it 
))roceeds  moderately,  rise  the  teeth  gradually  above 
the  centre  of  the  hole,  by  the  time  the  tool  has 
reached  the  necessary  depth.  Repeat  this  motion 
as  often  as  it  may  be  re(|uired,  or  until  a  perfect 
worm  on  the  interior  is  formed.  The  amateur  not 
unfrequently  forms  a  double  and  treble  worm,  by 
proceeding  too  hastily  to  work,  which,  of  course, 
is  useless,  and  labour  in  vain,  while  a  single  and 
correct  worm  only  requires  care  and  attention  to 
perfect  almost  instantaneously. 

The  male  screw  is  perfected  by  a  similar  motion, 
without  the  arm  rest,  first  easing  the  sharp  edge 
off  the  pin,  and  making  it  smallest  at  the  backside. 

R,  L.  PACKER. 

Sept.  5th,  IS30. 


RAILWAYS. 


(  Resinned  from  2iage  182.  J 

Chairs.  Fastenings.  —  In  describing  the  railn, 
the  supports  or  chairs  have  been  jiartly  describe»i. 
They  are  of  iron,  with  a  broad,  flat  base,  supporteil 
upon  blocks  of  stone,  into  which  holes  are  drilled, 
and  filled  with  wooden  plugs.  The  chairs  are 
fastened  to  the  stone  blocks  by  nails  driven  into 
these  plugs.  This  stone  block  should  rest  firmly 
upon  its  base,  and  not  be  liable  to  change  of  posi- 
tion by  frost  or  any  other  cause  ;  and,  accordingly, 
great  carehas  been  taken  to  make  thesesu])ports  firm. 

Turn-outs — If  all  the  waggons  upon  a  rail-road, 
whether  for  the  transportation  of  passengers  or 
merchandise,  were  to  travel  at  the  same  time,  and 
at  the  same  speed,  two  sets  of  tracts  would  be  suf- 
ficient to  accommodate  the  whole,  as  there  would  be 
no  necessity  for  their  turning  out  to  pas.s  each  other. 
But  in  the  transportation  of  passengers,  greater 
speed  is  desirable  than  in  the  transportation  of 
merchandise  ;  for  the  transportation  of  merchan- 
dise, whether  by  horse  power  or  steam  power,  can 
be  done  more  economically,  aud  with  less  injury 
to  the  road,  at  a  low  than  a  very  high  rate  of 
speed.  It  is,  therefore,  a  very  considerable  object, 
in  rail-roads  upon  lines  of  public  travel,  to  allow 
waggons  to  pass  others  travelling  in  the  same  direc- 
tion. Provision  must  be  made,  accordingly,  for 
turning  out.  This  provision  is  particularly  neces- 
sary in  case  of  a  road  with  a  single  set  of  tracks, 
on  which  the  carriages  must  meet.  These  turn- 
outs are  made  by  means  of  a  moveable  or  switch 
rail  at  the  angle  where  the  turn-out  track  branches 
from  the  main  one.  This  rail  is  two  or  three  feet 
more  or  less,  in  length,  and  one  end  may  be  moved 
over  that  angle,  and  laid  so  as  to  form  a  part  of 
the  main  track,  or  the  turn-out  track.  The  switch 
rail  is  usually  moved  by  the  hand,  so  as  to  form 
a  part  of  that  track  on  which  the  waggon  is  to 
move. 

Carriages.  Wheels. — The  bodies  of  the  waggons 
will,  obviously,  require  to  be  constructed  with 
reference  to  the  kind  of  transportation.  The  prin- 
cipal consideration,  in  regard  to  the  construction  of 
the  carriages,  relates  to  their  bearings  on  the  axlo 
and  the  rim  of  the  wheel.  The  rule  given  by  Mr. 
Wood,  as  to  the  bearing  on  the  axle,  is,  that  in 
order  to  produce  the  least  friction,  the  breadth  of 
the  bearing  should  be  equal  to  the  diameter  of  the 
axle  at  the  place  of  bearing.  This  diameter  must 
be  determined  hy  the  weight  to  be  carried  ;  and 
the  breadth  of  the  bearing  will  accordingly  vary 
with  it.  The  objection  to  the  plate  rail,  as  already 
stated,  is,  that  the  breadth  of  the  bearing  of  the  rim 
of  the  wheel  upon  such  a  rail,  causes  an  unneces- 
sary additional  friction ;  and  the  resistance  to  the 
wheel  is  increased  in  consequence  of  the  greater 
liability  of  such  a  rail  to  collect  dust  and  other 
impediments  uj)on  its  surface.  The  edge  rail  is 
preferable,  in  these  respects  ;  but,  at  first,  these 
rails  were  liable  to  one  difficulty,  in  consequence  of 
their  wearing  grooves  in  the  rim  of  the  wheel,  so 
that  the  friction  was  continually  increasing,  and 
the  wheel  soon  became  unfit  for  use.  To  remedy 
this  defect,  thi^  rims  were  case-hardened,  or  chilled, 
by  rolling  Uicm,  when  hot,  against  a  cold  iron 
cylinder.  Wheels  so  case-hardened  are  found  to 
be  subject  to  very  little  wear.  It  was,  at  first,  ob- 
jected to  the  use  of  iron  wheels,  that  they  would 
not  take  sufficiently  strong  hold  of  the  rails  to  draw 
any  considerable  loud  after  them,  and  that  therefore 
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they  would  not  answer  for  the  use  of  locomotive 
engines.  Where  horses  are  the  motive  power,  it  is 
evident  tlmt  if  the  horse  draws  the  car  to  which  he 
is  attached,  the  others  fastened  to  it  must  follow, 
it  being  no  objection  that  either  the  wheels  of  the 
carriage  to  which  the  horse  is  harnessed,  or  of 
those  of  tlie  train  following,  do  not  take  hold  of 
the  rail?,  but,  on  the  contrary,  the  less  hold  they 
take,  the  more  easy  it  will  be  to  move  the  train. 
But  where  one  carriage  is  impelled  forward  by  the 
action  of  the  engine  in  turning  the  wheels,  and  the 
following  train  of  waggons  is  drawn  by  the  engine 
car,  if  the  resistance  by  gravity  and  friction  is 
greater  than  the  force  with  which  the  wheels 
adhere  to  the  rails,  the  engine  will  only  revolve 
the  wheels  to  which  it  is  geared,  which  would  turn 
upon  the  rails  and  the  car  and  the  wliole  train  remain 
stationary.  To  prevent  this,  different  contrivances 
were  heretofore  resorted  to,  one  of  which  was  to 
let  teeth  project  from  the  sides  of  the  wheels  to 
interlock  with  rack-work  on  the  side  of  the  rail. 
It  has,  however,  been  found,  in  practice,  that,  for 
the  ordinary  inclinations  of  railroads,  to  the  extent 
of  about  thirty  feet  per  mile,  the  wheels  may  be  so 
constructed  as  to  move  a  train  of  waggons  by  their 
mere  adhesion  to  the  rails.  The  inclination  which 
can  be  so  overcome  must  evidently  depend  on  the 
kind  of  surfaces  of  the  rim  of  the  wheel  and  the 
rail,  the  weight  bearing  upon  the  wheels,  the 
weight  to  be  moved,  and  the  resistance  from  the 
friction  of  the  train  waggons  ;  so  that  no  precise 
rule  can  be  given  that  shall  be  ajjplicable  to  roads 
and  wheels  of  difterent  materials  and  construction. 
One  of  the  first  expedients  for  increasing  the  adhe- 
sion of  the  wheels  to  the  rails,  without  incurring 
any  considerable  loss  by  additional  weight  or  fric- 
tion, was  to  gear  the  four  wheels  of  the  engine  car 
together,  so  as  to  have  the  advantage  of  the  friction 
of  all  of  them  upon  the  rails  ;  for,  if  the  ])iston  of 
the  engine  is  connected  by  gearing  only  with  the 
wheels  of  an  axle,  a  resistance  in  the  other 
wheels  of  the  engine,  and  by  the  whole  train,  only 
equal  to  the  friction  of  those  two  wheels,  can  be 
overcome.  By  gearing  the  piston  of  the  engine 
with  the  four  wheels,  by  means  of  an  endless  chain 
passing  round  the  two  axles  upon  two  cog-wheels, 
or  by  otherwise  gearing  the  four  wheels  together 
or  to  the  piston,  the  hold  of  the  wheels  on  the  rails 
is  doubled.  For  the  same  jjurpose,  an  additional 
set  of  wheels,  making  six  in  the  whole,  for  the 
engine  car,  is  sometimes  added  ;  but  such  an  addi- 
tion to  the  number  of  sets  of  wheels  is  evidently 
attended  with  disadvantage  on  the  score  of  ex- 
jiense,  complication  of  structure,  weight  to  be 
moved,  and  friction  of  parts  to  be  overcome.  The 
advantage  proposed  by  adding  another  set  of  wheels 
is,  that  a  greater  weight  may  be  carried  by  the 
engine  car,  thus  making  a  greater  adhesion  to  the 
rails  by  the  wheels  gearcl  together,  without  throw- 
ing so  great  a  weight  upon  any  of  the  wheels  as  to 
injure  the  road.  But  resort  is  rarely  had  to  this 
expedient.  An  improvement,  having  the  same 
object,  and  attended  by  no  loss  from  addition  of 
weight  or  friction,  is  a  contrivauce  for  securing  the 
adhesion  of  all  the  wheels  to  the  rails  ;  for  it  will 
be  obvious  that,  if  the  two  axles  of  the  two  sets  of 
wlitels  are  fastened  to  a  strong  unyielding  car 
frame,  the  car  will  rest  upon  three  wheels,  when- 
ever the  surface  of  the  road  does  not  precisely  cor- 
respond in  relative  altitude  to  the  lower  points  in 
the  riuis  of  the  wheels  ;  that  is,  if  the  surfaces  of 
tlie  rails  are  precisely  in  the  same  plane,   and  the 


bearing  surfaces  of  the  rims  of  the  wheels  are  also 
precisely  in  the  same  plane,  all  the  wheels  will  rest 
upon  and  take  hold  of  the  rails,  whether  the  axles 
are  fastened  to  an  unyielding  frame  or  not.  But 
no  road  or  carriage  can  he  so  perfectly  constructed, 
that  the  surfaces  of  the  rails  and  bearings  of  the 
wheels  c;in  always  exactly  correspond.  Mr.  Kniglit, 
the  chief  engineer  of  the  Baltimore  and  Ohio  rail- 
road, says,  in  his  report  of  October,  1831,  that  the 
whole  weight  of  a  waggon,  with  an  unyielding 
frame,  will  frequently  be  supported  on  two  oiily  of 
the  four  wheels,  thus  making  a  load  bear  twice  as 
much  upon  one  part  of  the  rail,  as  it  would  do  if  its 
weight  were  equally  supported  by  the  four  wheels. 
To  remedy  this  difficulty,  the  whole  w-eight  carried 
upon  the  axles  is  supported  by  springs,  or  some 
interposed  elastic  power,  that  of  the  condensed 
steam  being  taken  advantage  of  for  the  purpose  iu 
some  cars,  whereby  each  wheel  is  pressed  upon  the 
rail,  through  the  relative  surfaces  on  which  the 
wheels  may  bear,  on  different  places  in  the  road, 
may  vary.  Mr.  Knight,  in  the  same  report,  makes 
a  suggestion  worthy  of  consideration  in  the  con- 
struction of  waggons  as  well  as  engine  cars.  He 
proposes  that  in  all  cases  the  weight  should  be  sup- 
ported on  springs,  not  only  for  the  purpose  of  dis- 
tributing the  weight  equally,  but  also  to  prevent 
shocks  and  jars,  whereby  both  the  road  and  car- 
riages are  injured.  Another  expedient  to  secure  a 
sufficient  adhesion  of  the  wheels  to  the  surfaces  of 
the  rails,  is  to  use  wheels  for  the  engine  car  that 
are  not  case-hardened. 

The  experiments  stated  by  Mr.Tredgold  and  Mr. 
Wood  show  a  very  great  advantage  in  the  use  of 
large  wheels.  Mr.  Wood  states  that  the  motive 
power  required  to  overcome  the  same  friction  of 
rubbing  parts  of  the  car  and  engine,  in  case  of 
wheels  four  feet  in  diameter,  is  less  by  one  fourth 
than  in  case  of  those  three  feet  in  diameter.  But 
there  is  some  limit  to  the  extent  of  this  advantage  ; 
for  an  increase  of  the  diameter  of  the  wheel  adds 
to  the  weight,  and  the  expense  of  construction,  so 
that  wheels  of  not  more  than  four  or  five  feet 
in  diameter  are  ordinarily  used,  and  a  great  part 
of  those  in  use  are  not  above  two  and  a  half  feet. 
Some  of  the  locomotives  used  on  the  Liverpool 
and  Manchester  railroad  have  sets  of  wheels  of 
different  sizes,  the  diameter  of  one  bein^  nearly 
double  that  of  the  other.  The  state  of  the  rail 
will  have  some  effect  u])on  the  adhesion  of  the 
wheels,  which  is  least  when  the  wheels  are  slightly 
wet.  The  experiments  of  Mr.  Booth,  on  the  Liver- 
pool and  Manchester  railroad,  prove  that  in  the 
most  unfavourable  state  of  the  rails,  the  adhesion 
of  wheels  of  malleable  iron  upon  rails  of  the  same 
material,  is  equal  to  one  twentieth  of  the  weight 
upon  them.  The  locomotives  vary  in  weight,  from 
three  or  four  to  ten  or  eleven  tons.  A  locomotive,  ' 
with  its  apparatus  and  appendages,  weighing  four 
and  a  half  tons,  will  adhere  to  the  rails  with  suffi- 
cient force  to  draw  thirty  tons  weight  on  a  level 
road,  at  the  rate  of  fifteen  miles  per  hour,  and 
seven  tons  up  an  ascent  of  one  in  ninety-six,  or 
fifty-five  feet  in  a  mile  ;  at  a  slower  rate,  it  will 
draw  a  greater  weight.  The  slower  the  rate  of 
travelling  is,  the  greater  is  the  weight  that  may 
be  su]iported  by  the  same  wheel,  without  injury 
to  the  road  from  shocks,  though  the  weight  must 
of  course  be  limited  by  the  size  and  strength  of 
the  rails,  whether  the  rate  of  motion  be  quick  or 
slow. 

(Tu  he  cuntinutd.j 
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ENGRAVING  BY  VOLTAIC  ACTION. 

BV    DR.  M.   H.  JACOBI. 

In  a  Letter   to   Mr.  Faradat. 

It  is  some  time  since,  that  during  my  electro-mag- 
netic labours,  a  fortunate  accident  conducted  me  to 
the  discovery  that  we  might  by  voltaic  action  make 
copies  in  relief  of  an  engraved  copper  plate,   and 
that  a  new  inverted  copy  of  tliose  in  relief  might  be 
obtained  by  the  same  process,   so  that  the  power 
was  obtained  of  multiplying  the  cojiper  co])ies  to 
any  extent.      By  this  voltaic  process  the  most  deli- 
cate and    even  microscopic  lines  are   reproduced, 
and  the  copies  are  so  identical  with  the  original 
that  the  most  rigorous  examination  cannot  find  the 
least  difference.     I  send  you  in  the  accompanying 
packet  two  specimens  of  such  plates,  which  1  hope 
you  will  accept  with  kindness.      The  one  which  is 
in  relief  is  the  copy  of  an   original  engraved  with 
the  graver  ;  the  second  is  the  copy  of  that  in  relief, 
and  consequently  identical  with  the  original.     The 
third  is  the  original  plate,  but  covered  with  reduced 
copper.     I  had  the  intention  of  making  a  second 
copy,  but  unfortunately  the  plates  adhere  so  strongly 
at  times  that  it  is  impossible  to  separate  them.     I 
cannot  tell  the  cause  of  this  intimate  union  which 
occasionally  occurs,  but  it  appears  to  be  the  case 
only  when  the  copper  at  the  surface  of  which  the 
reduction  is  effected  is  brittle,  and  consequently  is 
lamellar  and  porous.       I  may  dispense  with  de- 
scribing more  at  large  the  apparatus  that  I  make  use 
of.     It  is  simply  a  voltaic  pair,  where  the  engraved 
plate  is  used  in  the  place  of  the  ordinary  copper 
plate,  being  plunged  in  the  solution  of  sulphate  of 
copper.     I  have  found  it  necessary  that  a  galvano- 
meter with  short  wires  should  always  make  part  of 
the  circuit,  so  that  one  may  judge  of  the  force  of 
the  current  and  direct  the  action  ;  the  latter  being 
effected  by  separating  the  electromotive  plates  more 
or  less  from  each  other,  or  modifying  the  length  of 
the  conjunctive  wire,  or  finally,  diminishing  more 
or  less  the  conducting  power  of  the  liquid  on  the 
zinc  side  ;  but  for  the  success  of  the  operation  it  is 
of   great  importance  that  the  solution   of   copper 
should  be  always  perfectly  saturated.     The  action 
should  not  be  too  rapid ;    from  50  to   GO  grains  of 
copper  should  be  reduced  on  each  square  inch  in 
24  hours.      The  accompiinying   plates   have  been 
formed,  one  in  two  days,  the  other  in  one  day  only, 
and  that  is  the  reason  why  their  state  of  aggregation 
is  not   so  solid  and  compact  as  that  of  the  small 
piece,  No.  4,  which  has  been  reduced  more  slowly. 
It  is  to  be  understood  that  we  may  reduce  the 
sulphate  of  copper  by  making  the  current  of  a  sin- 
gle voltaic  pair  pass  through  the  solution  by  copper 
connecting   wires  ;    as    the    anode  is  oxidized  the 
cathode*  becomes    covered  with    reduced    copper, 
and  the  supply  of  concentrated  solution  may  then 
be  dispensed  with.     According  to  theory  one  might 
expect  that  exactly  the  same   quantity  of  copper 
oxidized  on  one  side  would  be  reduced  on  the  other, 
but  I  have  always  found  a  difference  more  or  less 
great,  so  that  the  anode  loses  more  than  the  cath- 
ode gains.      The  difference  a])pears  to  be  nearly 
constant,   for  it  does  not  augment  after  a  certain 
time,  if  the  experiment  be  prolonged.  A  thoroughly 
concentrated  solution  of  sulphate  of  copper  is  not 
decomposable  by  electrodes  of  the  same  metal,  even 

•  The  ANODK  and  cathode  signify  the  two  poles  of  the 
battery,  or  the  positive  and  negative  ends  of  it.— Ki>. 


on  employing  a  battery  of  three  or  four  jinirs  of 
plates.  The  needle  is  certainly  strongly  afficted  us 
soon  as  the  circuit  is  completed,  but  the  deviation 
visibly  diminishes  and  very  soon  returns  almost  to 
zero.  If  the  solution  be  diluted  with  water  to 
which  a  few  drops  of  sulphuric  acid  have  been 
added,  the  current  becomes  very  strong  and  con- 
stant, the  decomposition  goes  on  very  regularly, 
and  the  engraved  cathode  becomes  covered  with 
co])])er  of  a  fine  pink  red  color.  If  we  replace  the 
solution  of  sulphate  of  cojijier  by  pure  water  aci- 
dulated with  sulphuric  acid;  there  is  a  strong  de- 
composition of  water  even  on  erajtloying  a  single 
voltaic  couple.  The  anode  is  oxidized,  and  hydro- 
gen is  disengaged  at  the  cathode.  At  the  com- 
mencement the  reduction  of  copper  does  not  take 
])lace ;  it  begins  as  soon  as  the  liquid  acquires  n 
blue  color,  but  its  state  of  aggregation  is  always 
incoherent.  I  have  continued  this  experiment  for 
three  days,  until  the  anode  was  nearly  dissolved  ; 
the  color  of  the  liquid  became  continually  deeper, 
but  the  disengagement  of  hydrogen,  though  it 
diminished  in  quantity,  did  not  cease.  I  think  we 
may  conclude  from  this  experiment  that  in  secondary 
voltaic  actions  there  is  neither  that  simultaneity  of 
effect,  nor  that  necessity  of  entering  into  combi- 
nation or  of  being  disengaged  from  it,  which  has 
place  in  primary  electrolytic  actions. 

During  my  experiments  many  anomalies  re- 
specting these  secondary  actions  have  presented 
themselves,  which  it  would  be  too  embarrassing  to 
describe  here :  in  fact  there  is  here  a  void  wliich 
it  will  be  difficult  to  fill,  because  molecular  forces, 
which  as  yet  we  know  nothing  of,  appear  to  play  a 
most  important  part. 

With  respect  to  the  technical  importance  of  these 
voltaic  copies,  I  would  observe  that  we  may  use  the 
engraved  cathode,  not  only  of  metals  more  negative 
than  copper,  but  also  of  positive  metals  and  their 
alloys,  (excepting  brass,)  notwithstanding  that  these 
metals,  &c.  decompose  th,e  salts  of  copper  with  too 
much  energy  when  alone.  Thus  one  may  make, 
for  example,  stereotypes  in  copper  which  may  be 
multiplied  as  much  as  we  please.  I  shall  shortly 
have  the  honour  to  send  you  a  bas-relief  in  copper, 
of  which  the  original  is  formed  of  a  plastic  sub- 
stance, which  adapts  itself  to  all  the  wants  and 
caprices  of  art.  By  this  process  all  those  delicate 
touches  are  preserred  which  make  the  principal 
beauty  of  such  a  work,  and  which  are  usually 
sacrificed  in  the  process  of  casting,  a  process  which 
is  not  cai)able  of  reproducing  them  in  all  tlicir 
purity.  Artists  should  l)e  very  grateful  to  galvanism 
for  having  opened  this  new  road  to  them. 

MISCELLANIES. 

Water  rendered  Colder  ilian  Ice. — Tut  a  lump 
of  ice  into  an  equal  quantity  (by  vveidit)  of  water 
heated  to  170  degrees;  the  result  will  be  that  the 
fluid  will  be  no  hotter  than  water  just  bei^innini: 
to  freeze,  but  if  a  little  sea  salt  bo  added  it  will 
become  cwlder  tlian  the  ice  was  at  first. 

Thunder  Storms.— \n  Philipsthal,  a  viH»f.'o  in 
Eastern  Prussia,  an  attempt  lias  been  made  to 
convert  this  terrible  phenomenon  to  the  nso  ul 
society,  by  causing  an  immense  stone  to  be  kIiI- 
vcred  to  pieces  by  (he  liglituing.  A  bar  of  inm 
being  lixod  to  it,  in  the  form  of  a  conductor,  the 
experiment  was  attended  with  the  most  complete 
success,  for  during  the  very  first  tnunder  slorin, 
the  ligUtnijig  biir-it  the  sloue  without  displutiui;  it. 
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Neiv  Blue  Color  from  the  Corn  Cockle  Flower. — 
Pick  the  dark  blue  leaves  from  the  centre  of 
the  flower  on  the  same  day  they  are  gathered, 
or  as  soon  as  possible.  A  sufhcient  quantity  of 
these  middle  leaves  being  procured,  press  out  what 
juice  you  can  from  them,  and  add  to  it  a  little 
alum,  and  you  will  have  a  lasting  transparent 
color,  scarcely  inferior  to  ultramarine. 

The  best  time  for  gathering  these  flowers  is  in 
June  or  July  though  some  few  may  be  found  in 
May,  but  whenever  they  are  gathered  observe  to 
pick  out  the  middle  deep  blue  flower  leaves,  and 
express  the  juice  as  soon  as  possible  afterwards  or 
the  color  will  lose  its  perfection.  This  flower, 
which  is  the  Centanrea  Cyanus  of  Linnaus,  is  also 
called  Corn  Blue  Bottle,  and  may  be  found  in 
most  corn  fields. 

•'  The  blue  Cyanus  we  will  not  forget, 
'Tis  the  pride  of  the  harvest  coronet." 

To  obtain  Potassium. — A  thin  piece  of  hydrate 
of  potassa  is  placed  between  two  discs  of  platina, 
connected  with  the  extremities  of  a  voltaic  ap- 
paratus of  200  double  plates  ;  it  will  soon  undergo 
fusion,  oxj'gen  will  separate  at  the  positive  surface, 
and  small  globules  will  appear  at  the  negative 
surface,  which  consist  of  potassium.  I  discovered 
this  metal  in  the  beginning  of  October,  1807. — 
Sir  H.  Davy. 

One  hundred  two-inch  plates  of  a  Cruikshank's 
battery  decomposes  the  potassa  very  well.  If  the 
battery  be  too  active  the  liberated  potassium  is 
apt  to  take  fire. 

Echoes. — The  following  arc  among  the  most 
remarkable.  At  Rosneath,  near  Glasgow,  there 
is  an  echo  that  repeats  a  tune  played  with  a  trum- 
pet three  times  completely  and  distinctly.  Near 
Rome  there  was  one  that  repeated  what  a  person 
said  five  times.  At  Brussels  there  is  an  echo  that 
answered  fifteen  times.  At  Thornbury  Castle, 
Gloucestershire,  an  echo  repeats  ten  or  eleven 
times  very  distinctly.  Between  Coblentz  and 
Bingen  an  echo  is  celebrated  as  different  from 
most  others.  In  common  echoes  the  repetition 
is  not  heard  till  some  time  after  hearing  the  words 
spoken  or  notes  sung.  In  this  the  person  who 
speaks  or  sings  is  scarcely  heard,  but  the  repeti- 
tion is  perceived  very  clearly,  and  in  surprising 
varieties,  the  echo  in  soiue  cases  appears  to  be 
approaching — in  others  receding  ;  sometimes  it  is 
heard  distinctly — at  others  scarcely  at  all  ;  one 
person  hears  only  one  voice,  while  another  hears 
several;  and  to  mention  but  one  more  instance, 
in  Italy,  near  Milan,  the  sound  of  a  pistol  is 
returned  fifty -six  times. 

Paper. — The  .art  of  making  paper  from  rags  is 
said  to  have  been  the  invention  of  a  Swiss  at 
Basil  in  1417,  but  Mr.  Warton,  in  his  History  of 
English  Poetry,  traces  it  to  a  much  earlier  source. 
I  believe  the  1 1th  century,  aud  there  are  specimens 
among  the  Tower  Records,  which  corroborate 
his  opinion.  We  certainly  have  grants,  convey- 
ances, and  other  deeds  and  evidences  in  England, 
or  at  least  have  had,  (and  especially  among  the 
very  ancient  collections  of  Richard  Gascoyne,  Esq. 
that  able  antiquary  who  died  about  the  time  of  the 
Restoration,)  written  upon  paper  that  was  as  old 
as  the  Conquest,  and  it  is  not  improbable  but  those 
quaternions  of  leaves  stitched  together  whereof 
King  Alfred  so  long  before  made  his  little  hand 
hooks  were  also  of  paper,  rather  than  parchment 
or  vellum.  John  Tate,  who  is  presumed  to  have 
flourished  about  1496,  is  said  to  have  first  made 
paper  in  England,  or  was  at  the  expense  of  intro- 


ducing the  manufacture,  for  evidence  is  produced 
that  the  English  edition  of  Bartholemeus,  printed 
by  Wynkiu  de  Worde  was  the  tirst  book,  for  any 
thing  we  yet  know  to  the  contrary,  that  was  printed 
upon  paper  made  in  this  nation.  John  Spilman 
had  a  patent  for  making  paper  from  Elizabeth. — 
Fosbrooke's  Records  of  Gloucestershire. 

Hops. — Dr.  A.  W.  Ives,  of  New  York,  has 
made  many  experiments  on  the  hop,  which  prove 
that  its  characteristic  properties  reside  in  a  sub- 
stance forming  not  more  than  one-sixth  part  weight 
of  the  hop,  and  easily  separable  from  it.  It  was 
observed,  that  on  removing  some  hops  from  a  bag 
in  which  they  had  been  preserved  for  three  years, 
an  impalpable  powder,  (yellow,)  was  left  behind, 
which  when  sifted,  appeared  quite  pure — this  has 
been  called  lupulin :  it  is  peculiar  to  the  female 
plant,  and  is  probably  secreted  by  the  ncctaria. 
Hops,  from  which  all  the  lupulin  has  been  ex- 
tracted, when  acted  upon  by  water,  alcohol,  &c., 
gave  a  portion  of  extract  which,  however,  pos- 
sessed none  of  the  characteristic  properties  of  the 
hops.  Dr.  Ives  next  endeavoured  to  ascertain 
the  quantity  of  lupulin  afforded  by  a  given  weight 
of  hops.  Six  lbs.  of  hops,  from  the  centre  of  a 
pocket,  were  put  into  a  light  bag,,  and  by  thrashing, 
rubbing,  and  sifting,  fourteen  oz.  were  separated. 
Two  barrels  of  beer  were  then  made,  in  which 
nine  oz.  of  lupulin  were  substituted  for  five  lbs. 
of  hops,  and  the  result  confirmed  every  expec- 
tation. 

Fiaigin  is  a  vegetable  substance,  extracted  from 
mushrooms  of  a  fleshy  appearance,  perfectly  taste- 
less, and  of  a  highly  nutritious  quality.  It  is 
obtained  by  macerating  the  pulp  of  mushrooms  in 
hot  water,  holding  a  little  potass  in  solution — 
what  remains  undissolved  is  fungin. 


qUERIES. 

120 — Is  there  a  geometrical  rule  for  obtaining  an  equilateral 
triangle  equal  to  a  given  square,  and  in  what  author  ? 

121 — How  is  ivory  to  be  stained  of  various  colors,  and 
also  how  bleached  when  yellow  by  time  ? 

122 — If  a  fresh  egg  be  pressed  longitudinally  between  the 
palms  of  the  hands  it  will  not  break,  while  an  addled  egg 
breaks  easily.     Why  is  this? 

123 — How  is  white  marble  best  cleaned  and  whitened  ? 

12-1 — What  is  the  construction  of  the  eccentric  chuck  ? 


CORRESPONDENTS. 

J.  .\.  SPENCER. — His  pai)or  is  marked  for  insertion.     Queries 

17,  22,  37,  and  85,  are  answered  in  pages  32,  53,  168,  and 

127,  respectively. 
H.  P. — We  are  sorry  that  we  are  not  practically  acquainted 

with  the  process.     Wo  will  do  our  utmost  endeavour  to 

discover  it  for  him,  though  wo  know  not  at  present  where 

to  apply  for  the  information. 
G.  H.  M. — The  electrical  and  galvanic  telegraphs  are  identical. 

He  shall  have  a  description  of  it  as  early  as  we  can  find 

space. 
R.  W.  R. — We  will  endeavour  to  oblige  him  next  week  by  an 

article  on  yeast 
W.  J.  PRESTON. — We  are  too  good  judges  to  send  back  his 

valuable  papers.     We  are  much  obliged  for  them. 
A.  K. — A  protractor  is  infinitely  superior  to  a  semicircle  for 

general  uses. 
Received— T.  M.VAUGHAN,  (South  Wales)— W.WILSON— 

UYLANDS,  &c.  (Warrington)— Z,  Z.  A.,  &c. 
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THE    GLASS    BLOWER'S   TABLE. 


GLASS  BLOWING. 

Students,  especially  those  who  desire  to  exercise 
themselves  in  chemical  manipulation,  must  feel  the 
want  of  a  simple  and  economical  process,  by  means 
of  which  they  could  give  to  glass  tubes,  of  which 
they  make  great  use,  the  various  forms  that  are 
necessary  for  particular  operations.  How  much 
reason  have  they  to  complain  of  the  high  price  of 
the  instruments  of  which  they  make  continual  use  ? 
The  studies  of  a  great  number  are  shackled  from 
want  of  opportunity  to  exercise  themselves  in  ma- 
nipulation ;  and  many,  not  daring  to  be  at  the  ex- 
pense of  a  machine  of  which  they  doubt  their  ability 
to  make  an  advantageous  use,  figure  to  themselves 
the  employment  of  the  glass  blower's  apparatus  as 
beset  with  difficulties,  and  so  rest  without  having 
even  an  idea  of  the  numberless  instruments  which 
can  be  made  by  its  means. 

Many  persons  would  very  willingly  occupy  their 
leisure  time  in  practising  the  charming  art  of  work- 
ing glass  and  enamels  with  the  blow-pipe  ;  but  the 
anticipated  expense  of  the  apparatus,  and  the  dilfi- 
culties  whicli  they  imagine  they  foresee  in  tlie  execu- 
tion of  work  of  this  kind,  always  repels  them. 


This  treatise  is  destined  to  teach  them  the  sim- 
plest, the  most  expeditious,  the  least  expensive,  and 
the  most  effectual  methods  of  constructing  for 
themselves  the  various  instruments  which  they 
require  in  the  prosecution  of  their  studies. 

The  word  c/lass  blower,  generally  speaking,  sig- 
nifies a  workman  who  occupies  himself  in  making 
of  glass  and  enamel,  the  instruments,  vessels,  and 
ornaments,  which  are  fabricated  on  a  larger  scale 
in  the  glass-houses  :  but  the  domain  of  the  scimccs 
having  laid  tlie  art  of  glass  blowing  under  contri- 
bution, the  artists  of  the  lamp  have  divided  the 
labour  thereof.  Some  apply  themselves  particularly 
to  the  construction  of  i)hilosoi)hical  instruments  ; 
others  occupy  themselves  with  little  ornamental 
flowers,  tkc.  :  and,  among  the  latter,  some  manu- 
facture uotliing  but  j)carla,  and  others  only  artifi- 
cial eyes.  Finally,  a  few  artists  conline  themselves 
to  drawing  and  jiainting  on  enamel,  which  substance 
is  previously  applied  to  metallic  surfaces  by  means 
of  the  fire  of  a  muffle. 

On  seeing,  for  the  first  time,  a  glass  blower  at  work, 
we  are  astonished  at  the  multitude  and  tho  variety 
of  the  modifications  to  which  he  c»n  make  the  ghwB 
submit.      The  small  nuiubi  r  :\iu\   Ihe   siiniilicity   of 
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the  instruments  he  employs,  is  also  surprising.  The 
blow-pipe,  or  in  its  place,  the  glass  blower's  bellows 
.ind  a  lamp,  are  indeed  all  that  are  indispensable. 

The  Glass-hlower' s  Table. — Artists  give  this  name 
to  an  apparatus  which  consists  of  the  following 
articles:  —  1.  K  table,  below  which  is  disposed 
a  double  bellows,  capable  of  being  put  in  motion 
by  means  of  a  pedal.  This  bellows  furnishes  a 
continued  current  of  air,  which  can  be  directed  at 
pleasure  by  making  it  pass  through  a  tube  termi- 
nating above  the  table  in  a  sharp  beak.  The  bel- 
lows with  which  the  glass  blower's  tables  are  com- 
monly furnished  have  very  great  defects.  The  ir- 
regular form  which  is  given  to  the  panels  dimi- 
nishes the  capacity  of  the  instrumente,  without 
augmenting  their  advantages.  If  we  reflect  an  in- 
stant on  the  angle,  more  or  less  open,  which  these 
panels  form  when  in  motion,  we  instantly  perceive 
that  the  weight  with  which  the  upper  surface  of  a 
bellows  is  charged,  and  which  always  affords  a  ver- 
tical pressure,  acts  very  unequally  on  the  arm  of  a 
lever  which  is  continually  changing  its  position. 
This  faulty  disposition  of  the  parts  of  the  machine 
has  the  effect  of  varying  every  instant  the  intensity 
of  the  current  of  air  directed  upon  the  flame.  All 
these  inconveniences  would  disappear,  were  the 
upper  panel,  like  that  in  the  middle,  disposed  in 
such  a  manner  as  to  be  always  horizontal.  It 
ought  to  be  elevated  and  depressed,  in  its  whole 
extent,  in  the  same  manner  ;  so  tliat,  when  charged 
with  a  weight,  the  pressure  should  be  constantly 
the  same,  and  the  current  of  air  uniform. 

2.  A  lamp,  of  copper  or  tin  plate. — The  con- 
struction of  this  article  has  varied  according  to  the 
taste  of  those  wlio  have  made  use  of  it.  Nothing 
is  better  than  a  lamp  with  a  common  cotton  wick, 
the  wick  itself  being  about  half-an-inch  in  diameter. 

Fig.  1  represents  the  blow-pipe  with  double  bel- 
lows. A  is  the  jet,  which  consists  of  a  finely  per- 
forated tube,  occasionally  made  moveable  around  a 
joint  at  A.  B  is  the  lamp  flame,  driven  to  a  fine 
point  by  the  draught  of  air,  in  which  point  the  glass 
to  be  bent  or  blown  is  held.  C  is  a  tube  connect- 
ing the  jet  with  the  bellows  D  below,  which  are 
worked  by  the  treadle  E,  the  bellows  being  loaded 
by  a  weight  to  force  the  upper  board  down,  and 
thereby  expel  the  air.  The  workman  sits  at  the 
end  of  the  table  and  works  the  treadle  by  his  foot. 
The  above  is  the  usual  construction  of  the  table  as 
used  in  England.  The  French,  however,  use  a  dif- 
ferent apparatus,  wljich  is  cheap,  simple,  effective, 
and  occupies  much  less  room,  it  is  represented  in 
Fig.  2.  I  is  the  jet  made  of  a  pipe  of  brass,  con- 
nected with  a  tube  which  passes  under  the  table  to 
a  bladder  H  ;  joined  to  this  at  any  convenient  part 
is  a  third'tube  F,  opened  at  the  upper  end,  and 
furnished  at  the  lower  end  with  a  valve  which  opens 
downward.  Upon  blowing  into  the  tube  F,  the 
bladder  is  filled  with  air,  which  cannot  return 
through  the  tube  F  on  account  of  the  valve  at  G. 
It  can  therefore  only  escape  through  the  jet,  when 
it  would  be  thrown  upon  the  flame  of  a  candle  or 
lamp,  and  answer  its  intended  purpose. 

The  workman,  seated  before  the  table  where  he 
has  fixed  his  instrument,  blows  from  time  to  time, 
to  feed  the  reservoir  or  bladder,  which,  being 
pressed  by  a  system  of  strings  stretched  by  a  weight, 
produces  an  uniform  current  of  air.  The  force  of 
the  current  of  air  can  be  modified  at  pleasure,  by 
squeezing  the  reservoir  more  or  less  between  the 
knees. 


Oil,  Tallow,  S;c. — Among  the  substances  which 
have  been  employed  to  feed,  the  fire  of  the  glass 
blower's  lamp,  those  to  which  the  i)refcrcnce  is  to 
be  given  are  wax,  olive  oU,  rape  oil,  poppy  oil,  and 
taUow. 

Purified  rape  oil  is  that  of  which  the  use  is  most 
general.  Next  to  olive  oil  and  wax,  it  affords  the 
greatest  heat,  and  the  least  smoke.  But,  in  a  word, 
as  in  the  working  of  glass,  the  operator  has  more 
need  of  a  bright  flame  without  smoke,  than  of  a 
high  temperature,  any  combustible  may  be  em- 
ployed which  is  capable  of  furnishing  a  flame 
possessing  these  qualities. 

The  Flame. — It  is  only  by  long  habitude,  and  a 
species  of  routine,  that  workmen  come  to  know, 
not  only  the  kind  of  flame  which  is  most  proper  for. 
each  object  they  wish  to  make,  but  the  exact  point 
of  the  jet  where  they  ought  to  expose  their  glass. 
By  analysing  the  flame,  upon  the  knowledge  of 
which  depends  the  success  of  the  work,  we  can 
immediately  obtain  results,  which,  without  that, 
could  only  be  the  fruit  of  long  experience. 

Flame  is  a  gaseous  matter,  of  which  a  portion  is 
heated  to  the  point  of  becoming  luminous  ;  its  form 
depends  upon  the  mode  of  its  disengagement,  and 
upon  the  force  and  direction  of  the  current  of  air 
which  either  supports  its  combustion  or  acts  upon 
it  mechanically. 

The  flame  of  a  candle,  burning  freely  in  still  air, 
presents  in  general  the  form  of  a  pyramid.  It 
consists  of  four  distinct  parts  :  the  immediate  pro- 
ducts of  the  decomposition  of  the  combustible  by 
the  heat  which  is  produced,  occupy  the  centre, 
where  they  exist  in  the  state  of  an  obscure  gaseous 
matter,  circumscribed  by  a  brilliant  and  very  lumi- 
nous envelope ;  the  latter  is  nothing  but  the  ob- 
scure matter  itself,  in  the  circumstances  where,  on 
coming  into  contact  with  the  atmosphere,  it  com- 
bines with  the  oxygen  which  exists  therein,  and 
forms  what  is  properly  called  Jlame. 

The  blueish  light  which  characterises  the  inferior 
part  of  the  flame,  is  produced  by  a  current  of  cold 
air,  which,  passing  from  below  upwardx,  hinders 
the  combustion  from  taking  place  at  the  bottom  of 
the  flame,  at  the  same  temperature  that  exists  in 
the  parts  of  the  flame  not  immediately  subject  to 
this  influence. 

Finally,  on  observing  attentively,  we  perceive  a 
fourth  part,  which  is  but  slightly  luminous,  and 
exists  as  an  envelope  of  all  the  other  parts  of  the 
flame.  The  greatest  thickness  of  this  envelope 
corresponds  with  the  summit  of  the  flame.  From 
this  point  it  gradually  becomes  thinner,  till  it  ar- 
rives at  the  lowest  part  of  the  blueish  light,  where 
it  altogether  disappears.  It  is  in  this  last-described 
portion  of  the  flame  that  the  combustion  of  the 
gas  is  finished,  and  there  it  is  that  we  find  the  seat 
of  tlie  most  intense  heat  which  the  flame  of  the 
candle  affords.  If  we  compare  the  temjierature  of 
the  different  parts  of  the  flame,  we  find  that  the 
maximum  of  heat  forms  a  ring  which  is  the  limit  of 
the  superior  extremity  of  the  blueish  light. 

Wlien  the  flame  is  acted  upon  by  the  blow-pipe, 
it  is  subject  to  two  principal  modifications  : — 

1.  If,  by  means  of  a  blow-pipe  with  a  very  fine 
orifice,  you  direct  a  current  of  air  through  the  mid- 
dle of  the  flame,  you  project  a  portion  of  the  flame 
in  the  direction  of  the  blast.  The  jet  thus  formed 
appears  like  a  tongue  of  fire,  blueish,  cylindrical, 
straight,  and  very  long  ;  tlie  current  of  air  occupies 
its  interior.  Tins  ilanie  is  enveloped  on  all  sides  by 
an  almost  iuvisibic  light,   which,  extending  beyond 
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the  blue  flame,  forms  a  jet  very  little  luminous,  but 
possessing  an  extremely  high  temperature.  It  is 
at  the  point  which  corresponds  with  the  extremity 
of  the  blue  flame,  that  the  maximum  of  heat  is 
found.  The  extreme  point  of  the  jet  possesses  a 
less  degree  of  heat.  This  flame  is  adapted  for 
mineralogical  assays,  for  soldering,  for  working  ena- 
mels, and  in  general  for  all  small  objects. 

2.  When  the  orifice  of  the  blow-jiipo  is  some- 
what large,  or  when  (the  orifice  being  capillary) 
the  current  of  air  is  very  strong,  or  the  beak  is 
somewhat  removed  from  the  flame,  the  jet  of  fire, 
instead  of  being  prolonged  into  a  pointed  tongue, 
is  blown  into  a  brush.  It  makes  then  a  roaring 
noise,  and  spreads  into  an  irregular  figure,  wherein 
the  difl'erent  parts  of  the  flame  are  confounded  be- 
yond the  possibility  of  discrimination.  This  flame 
is  very  proper  for  the  working  of  glass,  and  parti- 
cularly of  glass  tubes  ;  it  ought  to  be  clear  and  very 
brilliant,  and  above  all  should  not  deposit  soot  upon 
cold  bodies  suddenly  plunged  into  it.  The  maxi- 
mum of  temperature  in  this  flame  is  not  well  marked ; 
we  can  say,  however,  that  in  general  it  will  be  found 
at  about  two-thirds  of  the  v/hole  length  of  the  jet. 
As  this  roaring  flame  contains  a  large  quantity  of 
carburetted  hydrogen,  and  even  of  vapour  of  oil, 
escaped  from  combustion,  it  possesses  a  disoxidizicg 
or  reducing  property  in  a  very  high  degree. 

The  lamp  should  be  firmly  seated  upon  a  steady 
and  perfectly  horizontal  table,  and  should  be  kept 
continually  full  of  oil. 

When  you  set  to  work,  the  first  thing  you  have 
to  do  is  to  examine  the  orifice  of  the  beak.  If  it 
is  closed,  or  altered  in  form,  by  adhering  soot,  you 
must  carefully  clean  it,  and  open  the  canal  by  means 
of  a  needle  or  fine  wire.  In  the  nest  place  yon 
freshen  the  wick  by  cutting  it  squarely,  and  carry- 
ing off  with  the  scizzars  the  parts  which  are 
carbonised.  You  then  divide  it  into  two  principal 
bundles,  which  you  separate  sufficiently  to  permit 
a  current  of  air,  directed  between  the  two,  to  touch 
their  surfaces  lightly,  without  being  interrupted  in 
its  progress.  By  pushing  the  bundles  more  or  less 
close  to  one  another,  and  by  snuffing  them,  you 
arrive  at  length  at  obtaining  a  convenient  jet.  It  is 
a  good  plan  to  allow,  between  the  two  principal 
bundles  and  at  their  inferior  part,  a  little  portion  of 
the  wick  to  remain  :  you  bend  this  down  in  the 
direction  of  the  jet,  and  make  it  lie  immediately 
beneath  the  current  of  air. 

To  obtain  a  good  fire,  it  is  necessary  to  place  the 
lamp  in  such  a  position  that  the  orifice  of  the  blow- 
pipe shall  just  touch  the  exterior  part  of  the  flame. 
The  beak  must  not  enter  the  flame,  as  it  can  then 
throw  into  the  jet  only  an  inconsiderable  portion  of 
the  ignited  matter.  On  the  one  hand,  if  the  lamp 
be  too  far  away  from  the  blow-pipe,  the  flame 
becomes  trembling,  appears  blueish,  and  possesses 
a  very  low  degree  of  heat. 

For  mineralogical  experiments,  and  for  operations 
connected  with  watch -making  and  jewellery,  the 
current  of  air  should  project  the  flame  horizontally. 
For  glass  blowing,  the  flame  should  be  projected  at 
an  angle  of  twenty  or  twenty-five  degrees. 

The  current  of  air  ought  to  be  constant,  uniform, 
'sufficiently  powerful  to  carry  the  flame  in  its 
direction.  When  it  is  not  strong  enough  to  produce 
this  effect,  it  is  necessary  to  add  weights  to  the 
bellows  or  the  bladder,  according  as  tlie  glass 
blower's  table,  or  the  French  jet,  is  employed.  Tiie 
point  to  which  you  shouhl  apply,  in  the  use  of  thebc 
instruments,   is  to    enable  yourself    to    i>roducc    a 


current  of  air  so   uniform  in    its  course  that  the 
projected  flame  be  without  the  least  variution. 

Finally,  when  you  leave  off  working  you  s'liouhl 
extinguish  the  flame,  by  cutting  oil'  tlie  inHanu-d 
portion  of  the  wick  with  tlie  scizzars.  Tliis  has  the 
double  advantage  of  avoiding  t!ie  production  of  a 
mass  of  smoke  and  of  leaving  the  lamp  in  a  fit 
state  for  another  operation. 

(To  he  continued.) 


BLEACHING  AND  DYEING  IVORY. 

Iv'OKY  is  very  apt  to  take  a  yellow-brown  tint  by 
exposuie  to  air.  It  may  be  whitened  or  bleaclied, 
by  rubbing  it  first  with  pounded  pumice-stone  and 
water,  then  placing  it  moist  under  a  glass  shade 
luted  to  the  sole  at  the  bottom,  and  exposing  it  to 
sunshine.  The  sunbeams  without  the  shade  would 
be  apt  to  occasion  fissures  in  the  ivory.  Tlie  moist 
rubbing  and  exposure  may  be  repeated  several 
times. 

Ivory  may  be  dyed  by  using  the  following 
prescriptions  : — 

1 .  Black  Dye. — If  the  ivory  be  laid  for  several 
hours  in  a  dilute  solution  of  neutral  nitrate  of  pure 
silver,  with  access  of  light,  it  will  assume  a  black 
color,  having  a  slightly  green  cast.  A  still  finer 
black  may  be  obtained  by  boiling  the  ivory  for  some 
time  in  a  strained  decoction  of  logwood,  and  then 
steeping  it  in  a  solution  of  red  sulphate  or  red 
acetate  of  iron. 

2.  Blue  Dye. — When  ivory  is  kept  immersed 
for  a  longer  or  shorter  time  in  a  dilute  solution  of 
sulphate  of  indigo  (partly  saturated  with  potash), 
it  assumes  a  blue  tint  of  greater  or  less  intensity. 

3.  Green  Dye. — This  is  given  by  dipping  blued 
ivory  for  a  little  while  in  solution  of  nitromm-iate 
of  tin,  and  then  in  a  hot  decoction  of  fustic. 

4.  Yellow  Dye  is  given  by  impregnating  the 
ivory  first  with  the  above  tin  mordant,  and  then 
digesting  it  with  heat  in  a  strained  decoction  of 
fustic.  The  color  passes  into  orange,  if  some  brazil 
wood  has  been  mixed  with  the  fustic.  A  very  fine 
unchangeable  yellow  may  be  communicated  to  ivory 
by  steeping  it  18  or  24  hours  in  a  strong  solution 
of  the  neutral  chromate  of  potash,  and  then 
plunging  it  for  some  time  in  a  boiling  hot  solution 
of  acetate  of  lead. 

5.  Red  Dye  may  be  given  by  imbuing  the  ivory 
first  with  the  tin  mordant,  then  plunging  it  in  a 
bath  of  brazil  wood,  cochineal,  or  a  mLxture  of  the 
two.  Lac-dye  may  be  used  with  still  more  advan- 
tage, to  produce  a  s'carlet  tint.  If  the  scarlet  ivory 
be  plunged  for  a  little  in  a  solution  of  potash,  it 
will  become  cherry  red. 

6.  Violet  Dye  is  given  in  the  logwood  bath,  ti) 
ivory  previously  mordanted  for  a  short  time  with 
solution  of  tin.  When  the  bath  becomes  exhausted, 
it  imparts  a  lilac  hue.  Violet  ivory  is  changed  to 
purple-red  by  steeping  it  a  little  while  in  water 
containing  a  few  dri)])S  of  nitro-muriatic  acid. 

With  regard  to  dyeing  ivory,  it  may  in  general  be 
observed,  that  the  colors  jienetrate  better  bilbre  the 
surface  is  jxdished  than  afterwards.  Shoidd  any 
dark  spots  ajipear,  they  may  be  cleared  up  by  rub- 
bing them  with  chalk  ;  after  which  the  ivory  should 
be  dyed  once  more  to  produce  perfect  uniformity  of 
shade.  On  taking  it  out  of  the  boiling  hot  dye 
batli,  it  ought  to  be  immediately  ))liiugcd  into  cold 
water,  to  prevent  the  chance  of  fissures  being 
caused  l)v  tlu'  heat. 
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THE  DOCTRINE  OF  CATALYSIS. 

Of  the  various  hypotheses  that  have  been  from 
time  to  time  advanced,  with  a  view  to  account  for 
some  of  the  secret  operations  of   nature,   none 
afford  a  wider  field  for  spccuLation  and  research 
tlian  an  investigation  of  the  doctrine  of  catalysis. 
Without  advocating  the  real  existence  of  such  an 
agent,  which  can  only  be  recognized  by  its  effects, 
I  sliall  proceed  to  illustrate  the  arguments  of  those 
chemists  who   arc  inclined  to  adopt  this  theory. 
When  a  jet  of  hydrogen  gas  is  directed  against  a 
piece  of  spongy  platinum,  (which  is  the  principle 
of  Dobereiner's  lamp,)  the  metal  soon  becomes 
ignited,  and  thus  inflames  the  gas;   the   result  of 
this  is  the   formation  of  water,   derived  from  a 
combination  of    the   oxygen   of   the  atmosphere 
with  hydrogen.      So  far  the  result  is   perfectly 
conformable    with  the   established   principles   of 
chemistry — but  when  the  platinnm  is  examined  it 
is  found  unaltered — no  oxidation   has  occurred, 
nor  has  it  lost  weight ;  and  the  same  experiment 
may  be  performed  over  and  over  again.      In  such 
a  case,  (say  they  who   place  confidence  in  this 
doctrine,)  the  metal  causes  chemical  combination 
between  the  gases,  by  the  action  of  contact,  or 
catalysis.      This,  however,  is,  without  doubt,  an 
inferior  explanation  to  that  offered  by  Mr. Faraday, 
who  accounts  for  it  by  referring  the  action  to  an 
adhesive  attraction  of  the  two  gases  for  the  same 
metal,  upon  the  surface  of  which  they  enter  into 
direct  contact,  and  by  which  they  are  enabled  to 
combine.     The  catalytic  influence  appears  to  be 
developed  rather  in  processes  of    decomposition 
than  combination,  and  bodies  in  which  it  exists 
exert  their  power  in   effecting  changes,   without 
entering  into  combination   with  either  the  com- 
pound body,  or  its  constituents,  when  decomposed. 
An  excellent  illustration  of  this  is  afforded  in  the 
process  of  fermentation  :    it  is  well  known  that 
when  sugar,  water,  and  yeast,  are  exposed  for  a 
few  hours  to  a  temperature  of  about  70"   Fah., 
carbonic  acid  gas  is  evolved,  and  alcohol  formed ; 
yet  the  yeast  remains  undiminished  in  quantity, 
nor  can  chemical  analysis  detect  in  it  the  least 
change;  it  has  caused  the  principles  with  which  it 
was  in  contact  to  assume  new  forms,  but  itself 
remains  the  same.     The  pressure  of  atmospheric 
air  is  not  at  all  essential  to  these  changes,  therefore 
its  agency  cannot  be  regarded  in  explaining  the 
phenomena  :  the  constitution  of  the  ferment  itself 
is  imperfectly  understood,  but  it  is  supposed  that 
it  owes  its  power  to  a  minute  proportion  of  gluten. 
Tliis  substance,  to  which  is  attributed  a  catalytic 
influence,  has  an  elastic  texture,  and  a  grey  color: 
it  exists  to  the   extent  of  20  per  cent,   in  good 
wheat  flour,    and  is   found   to  contain  nitrogen, 
hence  it  is  somewhat  allied  to  an  animal  produc- 
tion.    As  a  proof  that  the  presence  of  some  prin- 
ciple analgous  to  yeast  is  necessary  for  fermen- 
tation, it  may  be  mentioned,  that  a  solution  of 
sugar,  placed  in  the  most  favorable  situations,  can 
never  be  made  to  acquire  a  vinous  taste  without 
its  addition.     At  one  time,  must,  (ilie  juice  of  the 
grape,)  was  thought  to  militate  ag.aiust  this  view, 
as  it  ferments   spontaneously,    but  a  substance 
allied  to  gluten  has  been  detected  in  it,  and  ia 
supposed  to  exist  in  the  juices  of  all  fruits. 

Another  illustration  of  this  doctrine  is  seen  in 
the  conversion  of  starch  into  gum  and  sugar, 
under  the  influence  of  diastase.  When  starch  is 
subjected  to  a  heat  of  280",  it  gradually  assumes 
the  properties   of  a   ^im,    and   becomes   mucila- 


ginous :  it  then  forms  British  gum,  much  used  by 
calico  printers  for  thickening  their  mordants. 
When  thus  altered,  it  is  called  by  chemists  dex- 
triyie,  from  the  effects  of  its  solution  on  polarized 
light.  From  starch  has  been  separated  a  viscid 
ductile  substance,  called  diastase ;  in  its  physical 
characters  it  is  analogous  to  gluten,  and,  like  the 
latter,  is  supposed  to  possess  catalytic  influences, 
for  it  converts  starch  from  a  gelatinous  into  a 
mucilaginous  substance,  (dextrine,)  and  at  a  still 
higher  temperature  into  sugar.  This  remarkable 
substance  exists  in  germinating  barley,  and,  per- 
haps, contributes  to  render  it  saccharine,  a  pre- 
liminary step  to  fermentation.  If  starch  be  boiled 
in  diluted  sulphuric  acid  for  some  time,  the  same 
eflect  is  produced  as  that  attributed  to  diastase. 
No  apology  I  conceive  is  required  if  one  more 
example  of  the  effect  of  this  mysterious  agent  be 
adduced :  it  is  a  well-known  fact,  that  hydrocyanic 
or  prussic  acid,  is  found  in  the  bitter  almond  after 
it  has  been  distilled  at  a  gentle  heat ;  this  violent 
poison  does  not,  however,  exist  in  it  originally, 
but  is  the  result  of  a  decomposition  of  its  elemen- 
tary principles,  and  their  assumpticm  of  new  forms : 
the  peculiar  flavor  of  the  almond  depends  on  a 
neutral  principle,  called  amvgdalin  ;  when  this  is 
distilled  by  itself  no  decomposition  takes  place, 
but  if  a  small  quantity  of  another  neutral  sub- 
stance, called  emulsine,  be  present,  a  catalysis 
occurs,  and  the  amygdalin  is  resolved  into  a 
variety  of  substances,  the  atomic  weight  of  which 
combined  is  found  to  be  equal  to  that  of  the 
amygdalin.  One  of  the  substances  thus  produced 
is  hydrocyanic  acid :  in  this  instance  we  see  that 
the  emulsine  plays  a  part  similar  to  that  of  gluten 
and  diastase. 

Before  quitting  the  consideration  of  this   doc- 
trine,  lot   us  consider   the  position  in   which    it 
deserves  to  be  placed.     It  7nust  be  obvious  to  its 
warmest  advocates  that  it  is  open  to  many  and 
serious  objections,  as  all  theories  necessarily  must 
be  which  are  insufficient  to  account  for  the  phe- 
nomena connected  with  them  ;  still  there  is  much 
in  the  subject  of  catalysis  which  requires  long  and 
patient  investigation,  and  those  disposed  to  cavil 
should  remember  that  it  is  much  easier  to  upset  an 
unsatisfactory  theory  than  to  substitute  a  better  in 
its  place.      Notwithstanding  this  opinion  let  me 
not  be  imagined  to  argue  in  its  f;ivor,  for  after 
reviewing  the  different  illustrations  above  given 
I   am   driven    to    the  conclusion  that  we   must 
receive   its   supposed  effects   with   jealousy    and 
caution,  and  rogard  them    as   a  pleasing  fiction 
rather  than  as  a  .satisHictory  explanation.        It 
cannot  have  escaped  observation  that  this  action 
is  rarely  or  never  developed  without  the  presence 
of   caloric  ;    not   to   mention   the   effects  of  the 
spongy  platinum,  whicli  are  explained  in  a  much 
more  philosophical  way  than  referring  to  catalysis. 
These  are  three  examples  in  all  which  heat  plays 
a  prominent  part :    in  fermentation,  for  instance, 
the  temperature  is  much  raised,    and  until  this 
occurs  no  sensible  evolution  of  carbonic  acid  gas 
takes  place.      The  intimate  connection  between 
the  production  of   this  gas,    and  an   increase  of 
temperature,  has  been  previously  noticed  in  this 
work,   (page  75.)     May  not  this  natural  generation 
of  heat  produce  those  effects,  which  are  ascritfeft 
to  the  action  of  contact?  And,  if  this  be  admitted, 
a  like   conclusion  may  be  drawn  for  the  other 
cases,  which  are  to  a  certain  extent  nothing  but 
varieties   of   fermentation.        Again,     the   agent 
diastase  is  inert,  until  the  temperature  is  raised  to 
2>iif,  or  the  starch  be  boiled  in  sulphuric  acid,  in 
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both  -which  processes  it  need  not  bo  said  caloric 
is  developed ;  nor  has  the  cmulsinc,  though 
present,  any  decomposing  influence  over  the 
amygdalin,  until  it  is  distilled  at  a  gentle  heat. 
These  and  many  more  objections  might  be  urged 
did  space  allow :  enough  has  been  said  to  direct 
inquiry  into  the  proper  channel,  and  if  this  paper 
be  instrumental  in  inducing  any  of  tlie  readers  of 
this  Magazine  to  turn  their  attention  to  the 
doctrine  of  catalysis  its  end  is  attained. 

W.  PRESTON. 


STONES    USED    IN   THE   ARTS, 

BY    R.  KNIGHT,    ESa.    F.G.S. 

The  stones  used  in  the  arts  may  be  divided  into 
two  classes,  those  used  as  materials,  such  as  mar- 
bles, porphory,  &c.,  and  those  used  as  tools,  or 
for  grinding,  pulverising,  and  polishing,  or  sharpen- 
ing edged  tools,  and  other  articles.  The  latter 
class  is  properly  divided  into  those  of  a  santi-stone 
nature,  and  those  similar  to  slate.  The  following 
is  a  synopsis  of  the  chief  kinds. 

SANDSTONES. 

Grit  or  Sandstone — Of  this  variety  the  univer- 
sally known  and  justly  celebrated  Nevs-castle  grind- 
stones are  formed.  It  abounds  in  the  coal  districts 
of  Northumberland,  Durham,  Yorkshire,  and  Der- 
byshire ;  and  is  selected  of  different  degrees  of  den- 
sity and  coarseness,  best  suited  to  the  various  ma- 
nufactures of  Sheffield  and  Birmingham,  for  grind- 
ing and  giving  a  smooth  and  polished  surface  to 
their  different  wares.  A  similar  description  of 
stone,  of  great  excellence,  and  which  is  of  a  lighter 
color,  much  finer,  and  of  a  very  sharp  nature,  and 
at  the  same  time  not  too  hard,  is  confined  to  a  very 
small  spot,  of  limited  extent  and  thickness,  in  the 
immediate  vicinity  of  Bilston,  in  Staffordshire, 
where  it  lies  above  the  coal,  and  is  now  quarried 
entirely  for  the  purpose  of  grindstones. 

A  hard  close  variety,  known  by  the  name  of  car- 
penter's rub-stone,  is  used  as  a  portable  stone  for 
sharpening  tools  by  rubbing  them  on  the  flat  stone 
instead  of  grinding.  It  is  also  much  employed  for 
the  purpose  of  giving  a  smooth  and  uniform  sur- 
face to  copper-plates  for  the  engraver. 

There  is  a  much  softer  variety  of  sandstone,  usu- 
ally cut  into  a  square  form,  from  eight  to  twelve 
inches  long,  used  dry  by  shoe-makers,  cork-cutters, 
and  others,  for  giving  a  sort  of  coarse  edge  to  their 
bladed  knives,  and  instruments  of  a  similar  descrip- 
tion. A  variety  called  Yorkshire  Grit,  not  at  all 
applied  as  a  whet-stone,  is  in  considerable  use  as 
a  polisher  of  marble,  and  of  copper-plates. 

HONE    SLATES. 

Norway  Rag-stone, — This  is  the  coarsest  variety 
of  the  hone  slates.  It  is  imported  in  very  con- 
siderable quantities  from  Norway,  in  the  form  of 
square  prisms,  from  nine  to  twelve  inches  long,  and 
one  to  two  inches  diameter,  gives  a  finer  edge  than 
the  sand-stones,  and  is  in  very  general  use. 

■Charley  Forest-stone  is  one  of  the  best  substitutes 
for  the  Turkey  oil-stone,  and  much  in  request  by 
joiners  and  others,  for  giving  a  fine  edge.  It  has 
liitherto  been  found  only  on  Charnwood  Forest, 
near  Mount  Sorrel,  in  Leicestershire. 

Ary-stone,  Scotch-stone,  or  Snuki^-stone,  is  most 
in    request  as  a    polishing    stone    for    marble    and 


copper-plates  ;  but  the  harder  varieties  have  of  lute 
been  enq)loyed  as  whet-stones. 

Idwall,  or  Welsh  Oil-stone,  is  generally  liarder 
but  in  other  respects  differs  but  little  as  whet-stone 
from  the  Charley  Forest ;  but  in  consequence  of  its 
being  more  expensive,  is  in  less  general  use.  It  is 
obtained  from  the  vicinity  of  Llyn  Idwall,  in  the 
Snowdon  district  of  North  Wales. 

Devonshire  Oil-stone  is  an  excellent  variety  for 
sharpening  all  kinds  of  thin-edged  broad  instru- 
ments, as  plane-irons,  chisels,  &c.,  and  deserves  to 
be  better  known.  This  stone  was  first  brouglit 
into  notice  by  Mr.  John  Taylor,  who  met  with  it  in 
the  neighbourhood  of  Tavistock,  and  sent  a  small 
parcel  to  London  for  distribution  ;  but  for  want  of 
a  constant  and  regular  supply,  it  is  entirely  out  of 
use  here. 

Cutler's  Green-hone  is  of  so  hard  and  close  a 
nature,  that  it  is  only  applicable  to  the  purposes  of 
cutler's  and  instrument-makers,  for  giving  the  last 
edge  to  the  lancet,  and  other  delicate  surgical  in- 
struments. It  has  hitherto  been  only  found  in  the 
Snowdon  Mountains  of  North  Wales. 

German  Razor-hone. — This  is  universally  known 
throughout  Europe,  and  generally  esteemed  as  the 
best  whet-stone  for  all  kinds  of  the  finer  description 
of  cutlery.  It  is  obtained  from  the  slate  mountains 
in  the  neighbourhood  of  Ratisbon,  where  it  occurs 
in  the  form  of  a  yellow  vein  running  virtually  into 
the  blue  slate,  sometimes  not  more  than  an  inch  in 
thickness,  and  varying  to  twelve  and  sometimes 
eighteen  inches,  from  whence  it  is  quarried,  and 
then  sawed  into  thin  slabs,  which  are  usually 
cemented  into  a  similar  slab  of  the  slate,  to  serve 
as  a  support,  and  in  that  state  sold  for  use.  That 
which  is  obtained  from  the  lowest  part  of  the  vein 
is  esteemed  the  best,  and  termed  old  rock. 

A  dark  slate  of  very  uniform  character  ;  in  ap- 
pearance not  at  all  laminated ;  is  in  considerable 
use  among  jewellers,  clock-makers,  and  other  work- 
ers in  silver  and  metal,  for  polishing  off  their  work, 
and  for  whose  greater  convenience  it  is  cut  into 
lengths  of  about  six  inches,  and  from  a  quarter  of  an 
inch  to  an  inch  or  more  wide,  and  packed  up  in  small 
bundles  from  six  to  sixteen  in  each,  and  secured 
by  means  of  withes  of  osier,  and  in  that  state 
imported  for  use,  and  called  blue  polishing  stones. 

Grey  Polishing-stone  is  of  very  similar  properties,, 
but  of  a  somewhat  coarser  texture  and  paler  colors. 
Its  uses  are  the  same,  and  they  are  manufactured 
near  Ratisbon. 

A  soft  variety  of  hone-slate  is  confined  to  curriers, 
and  by  them  employed  to  give  a  fine  smooth  edge 
to  their  broad  and  straight-edged  knives  for  dressing 
leather.  They  are  always  cut  of  a  circular  form, 
and  are  called  Welsh  clearing  stones. 

Turkey  Oil-stone — This  stone  can  hardly  be  con- 
sidered a  hone-slate,  having  nothing  of  a  lamellar 
or  schistose  appearance.  As  a  whet-stone,  it 
surpasses  every  other  known  substance,  and  pos- 
sesses, in  an  eminent  degree,  t)ie  property  of 
abrading  the  hardest  steel,  and  is  at  the  same  time 
of  so  compact  and  close  a  nature,  as  to  resist  the 
pressure  necessary  for  sharpening  a  graver,  or  other 
small  instruments  of  that  description.  Little  more 
is  known  of  its  natural  liistory  than  that  it  is  found 
in  the  interior  of  Asia  Minor,  and  brought  down  to 
Smyrna  for  sale. 

MILL-STONES. 

The  French  Burr  Mill-stone,  so  justly  esteemed 
as  the  best  material  for  forming  mill-stones  for 
grinding  bread-corn,    having  the  jiroiu'rly  of  sopn- 
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rating  a  larger  proportion  of  flour  from  the  bran 
than  can  be  effected  by  stones  formed  from  any 
other  material. 

Conway  M til-Stone  very  much  resembles  the 
French  in  appearance.  A  quarry  of  this  was 
opened  near  Conway,  about  twenty  years  since, 
which  at  first  appeared  very  promising ;  but  it  was 
soon  discovered  that  it  was  the  u])i)er  stratum  only 
that  possessed  the  porous  property  so  essential,  the 
lower  strajtum  being  found  too  close  aud  compact 
to  answer  the  purpose. 

Cologne  Mill-stone. — This  substance  is  an  ex- 
ceedingly tenacious  porous  lava.  Mill-stones  are 
made  of  this  material  in  great  quantity  near  Cologne, 
and  transported  by  the  Rhine  to  most  parts  of 
Europe.  Smaller  stones,  from  eighteen  inches  to 
tliirty,  are  much  used  for  hand-mills  in  the  West 
Indies,  for  grinding  Indian  corn,  for  which  purpose 
they  are  well  adapted. 


POLISHING  STONES. 

Emery-stone. — No  substance  is  better  known,  or 
has  been  subservient  to  the  arts  for  a  longer  period, 
than  this.  The  gigantic  columns,  statues,  and 
obelisks  of  Egypt  owe  their  carved  and  polished 
forms  and  surfaces  to  the  agency  of  emery.  It  is 
obtained  almost  entirely  from  the  island  of  Naxos, 
where  it  occurs  in  considerable  abundance,  in  de- 
tached irregular  masses.  It  is  reduced  to  the  state 
of  powder  by  means  of  rolling  or  stamping-mills, 
and  afterwards  by  sieves  and  levigation. 

Pianice-stone  is  a  volcanic  product,  and  is  ob- 
tained principally  from  the  Campo  Bianco,  one  of 
the  Lipari  Islands,  which  is  entirely  composed  of 
this  substance.  It  is  extensively  emi)loyed  in 
various  branches  of  the  arts,  and  particularly  in 
the  state  of  powder,  for  polishing  the  various 
articles  of  cut  glass  ;  it  is  also  extensively  used  in 
dressing  leather,  and  in  grinding  and  polishing  the 
surface  of  metallic  plates,  &c. 

Rotten-stone  is  a  variety  of  Tripoli,  almost 
peculiar  to  England,  and  proves  a  most  valuable 
material  for  giving  polish  and  lustre  to  a  great 
variety  of  articles,  as  silver,  the  metals,  glass,  and 
even,  in  the  hands  of  the  lapidary,  to  the  hardest 
stones.  It  is  found  in  considerable  quantities  both 
in  Derbyshire  aud  South  Wales. 

Yellow  Tripoli,  or  French  Tripoli,  although  of 
a  less  soft  and  smooth  nature,  is  better  adapted  to 
particular  purposes,  as  that  of  polishing  the  lighter 
description  of  hard  woods,  such  as  holly,  box,   &c. 

Touch-stone  is  a  compact  black  basalt,  or  Lydian- 
stone,  of  a  smooth  and  uniform  nature,  and  is  used 
principally  by  goldsmiths  and  jewellers  as  a  ready 
means  of  determining  the  value  of  gold  and  silver 
by  the  touch,  as  it  is  termed — that  is,  by  rubbing 
the  article  under  examination  u]ion  the  stone, 
its  appearance  forms  some  criterion  ;  and,  as  a 
further  test,  a  drop  of  acid,  of  known  strength,  ia 
let  fall  upon  it,  and  its  effect  upon  the  metal  denotes 
its  value. 

Blood-stone  is  a  very  hard,  compact  variety  of  he- 
matite iron  ore,  which,  when  reduced  to  a  suitable 
form,  fixed  into  a  handle,  and  well  polished,  forms 
the  best  description  of  burnisher  for  producing  a 
high  lustre  on  gilt  coat-buttons,  which  is  performed 
in  the  turning-lathe  by  the  Birmingham  manufac- 
turers. The  gold  on  china  ware  is  burnished  by  its 
means.  Burnishers  are  likewise  formed  of  agate 
and  flint ;  the  former  substance  is  preferred  by 
l)ookbinders,  and  the  latter  for  gilding  on  wood,  as 
picture-fraints,  ixc. 


DISTILLATION. 
C  Resumed  from  page  154.^ 


Thf,  trade  of  the  spirit  distiller  is  divided  into  two 
branches,  the  malt  distiller  and  the  rectifier.  The 
business  of  the  fiist  is  to  make  from  grain,  or  other 
material,  an  impure  sjiirit,  called  mait  spirit,  or 
whiskey,  with  which  he  supplies  the  rectifier. 
This  j)erson  rectifies,  or  purifies,  that  wliich  he 
receives,  takes  from  it  all  smoky  and  empyrhe\nnatic 
taste — renders  it  stronger,  if  necessary — and  com- 
municates to  it  such  flavor  as  makes  it  into  the 
various  liquors,  called  gin,  peppermint,  bitters, 
British  brandy,   &c.      The  process  ie  as  follows  : — ■ 

The  English  malt  distiller  takes  two  quarters  of 
barley  and  one  of  malt,  which  proportion  varies 
according  to  circumstances,  and  mashes  these  up 
as  a  brewer  does  for  the  making  of  beer — no  hojis 
are  added,  nor  is  it  afterwards  boiled,  but  being 
cooled  to  about  70  degrees,  set  at  once  to  work. 
Fermentation  soon  ensues — the  temperature  rises  to 
nearly  100  degrees  —  and  a  spirituous  liquid  is 
formed,  more  and  more  as  the  fermentation  pro- 
ceeds. It  is  suffered  to  proceed  till  tlie  liquid,  or 
must,  is  on  the  point  of  turning  sour ;  or,  in  other 
words,  until  the  vinous  is  about  to  change  into  the 
acetous  fermentation  ;  and  this  is  a  nice  point  for 
the  practical  distiller  to  determine.  Should  he  stop 
the  fermentation  too  soon,  the  whole  spirit  he 
might  have  obtained  is  not  procured  ;  if,  on  the 
other  hand,  he  suffers  it  to  proceed  too  far,  part  of 
the  alcohol  already  formed  wiU  be  changed  to 
vinegar,  and  be  lost.  The  point  to  which  it  rnay  go 
with  safety  being  determined,  the  must  is  taken  up 
into  the  still  at  once,  when  the  increased  heat  stops 
the  fermentation  ;  or  if  he  should  not  be  ready  to 
distil  it,  he  lets  fall  into  the  working  tun  a  few 
drops  of  grease  from  a  candle,  which  immediately 
stops  all  fermentation,  and  he  may  manage  his 
affairs  at  more  leisure.  Were  there  not  some 
method  of  at  once  stopping  the  action  going  on,  the 
whole  would  often  be  spoiled,  as  even  an  hour  will 
sametimes  suffice  to  ruin  a  large  quantity.  Pearl- 
ash  is  sometimes  used  instead  of  tallow  grease. 

The  must  being  pumped  into  the  still,  fire  is 
placed  beneath  until  it  boils,  when  the  spirituous 
part,  about  one-fifth  of  the  whole,  passes  over 
through  the  worm,  and  is  caught  in  cans,  or  con- 
veyed by  a  trunk  into  vats.  That  which  is  left  in 
the  still  after  the  first  distillation  is  called  distiller's 
wash,  and  is  given  to  pigs,  cows,  &c.,  as  a  nou- 
rishing article  of  food.  The  above  process,  easy 
as  it  seems,  is  yet  attended  with  some  difficulties, 
chiefly  on  account  of  the  nature  of  the  ingredient. 
This  it  will  be  evident  is  fiocculent  and  loaded  with 
glutinous  matter,  derived  from  the  barley  and 
the  yeast  employed — thus  it  will  be  apt  to  burn  at 
the  bottom  of  the  still ;  to  prevent  this  a  chain  lies 
loose  at  the  bottom  of  the  still,  capable  of  being 
roused  every  now  and  then.  The  liquid  also  is 
loaded  with  carbonic  acid  gas,  and  this  not  only 
renders  it  very  liable  to  boil  over,  but  pours  out  of 
the  nose  of  the  worm  in  dangerous  quantities,  so 
as  often  to  contaminate  the  air  of  the  still-house  to 
a  very  considerable  degree,  and  a  candle  put  upon 
the  ground  is  very  frequently  extinguished  by  this 
cause. 

Tlie  spirituous  liquid  procured  by  the  first  dis- 
tillation is  low  in  strength,  and  strongly  disagree- 
able in  flavor :  it  is  called  in  this  state  low  wines. 
This  impure  spirit  is  again  put  in  the  still,  and 
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distilled  again,  along  with  impure  potass,  called  in 
the  trade  grey  salts.  The  object  of  these  is  to 
retain  the  oil  which  occasioned  the  peculiar  flavor 
of  the  low  wines,  forming  with  it  a  kind  of  soap 
which  does  not  pass  over  in  distillation.  The  pro- 
duce then  of  this  second  operation,  not  merely 
much  stronger  than  before,  but  less  nauseous,  is 
now  called  ntalt  spirit,  and  is  in  a  fit  state  to  send 
to  the  rectifier — it  is  sold  retail  under  the  name  of 
whiskey,  but  is  infinitely  inferior  to  that  of  Scot- 
land or  Ireland.  If  distilled  without  the  salts,  it 
would  not  be  so  tasteless  as  with  them,  still  retain- 
ing the  peculiar  flavor  of  the  ingredients  employed, 
hut  purified  from  much  that  is  sour,  burnt,  and 
obnoxious  to  the  palate.  Thus,  if  oats  be  employed 
instead  of  malt  and  barley,  and  submitted  to  the 
same  process,  but  without  the  salts,  it  produces 
Scotch  or  Irish  whiskey — if  raisins  be  fermented 
and  distilled  the  result  is  brandy — rice  produces 
arrack — sugar,  rum — and  so  on  ;  the  spirit  having 
a  particular  taste  according  to  the  material  from 
which  it  is  made. 

The  rectifier  merely  carries  on  the  process 
further,  and  by  the  same  means.  He  places  the 
nia/i  spirit  into  his  still,  adds  more  grey  salts — 
makes  it  boil — and  condenses  the  vapor.  The  spirit 
is  now  still  purer  than  before,  yet  not  pure  enough, 
except  for  common  purposes,  such  as  the  making  of 
very  common  goods :  it  is  now  called  rectijied 
spirit.  It  must  be  distilled  a  fourth  time,  but  with 
ivhite  salts — that  is  with  pearl-ash.  This  time  it 
ought  to  be  tasteless  and  exceedingly  strong :  it 
is  now  called  spirits  of  ivine.  If  required  still 
stronger  and  purer,  it  must  be  submitted  to  distil- 
lation a  fifth  time,  and  passing  over  is  called  highly- 
rectified  spirits  of  wine,  or  alcohol,  though  it  is  not 
absolutely  so,  as  a  portion  of  water  will  still  be 
attached  to  it.  To  deprive  it  of  this,  otherwise 
than  by  the  above  operation,  is  no  part  of  the 
business  of  the  distiller. 

( To  be  continued  J 


ANSWERS  TO  QUERIES. 

37 — What  is  the  best  method  of  bronzing  iron  or 
steel  f   Answered  in  page  168. 

70 — Why  are  there  not  the  same  number  of  eclijjses 
every  year  f  An  eclipse  cannot  take  place  unless 
the  moon  is  at  or  near  one  of  her  nodes,  or  the 
points  in  which  her  path  crosses  the  earth's  equa- 
tor. This  does  not  take  place  exactly  the  same 
number  of  times  each  year;  that  is  to  say,  the 
motions  of  the  moon  do  not  exactly  agree  with 
the  periodical  revolution  of  the  earth  around  the 
sun ;  and,  therefore,  the  three  bodies  are  not,  at 
any  particular  time  of  the  year,  in  exactly  the 
same  relative  situation  with  each  other,  as  they 
may  be  in  other  years,  therefore  the  number  of 
eclipses  varies. 

102 — What  is  the  difference  between  sheet  and 
forked  lightning,  and  the  came  of  that  difference  ? 
When  an  electrical  machine  is  in  action,  and  no 
particular  conducting  body  be  held  near  the  prime 
conductor,  the  disturbed  electric  fluid  with  which 
it  is  charged  will  fly  off  into  the  surrounding  air 
in  flashes  of  light,  producing  an  appearance  simi- 
lar to  a  miniature  sheet  of  summer  lightning,  and 
unattended  with  noise ;  but  when  the  finger,  or 
other  conducting  body,  be  held  near  the  charged 


machine,  the  fluid  will  be  drawn  olf  in  a  more 
concentrated  and  zigzag  flash,  accompanied  by  a 
loud  snap.  So  it  is  with  lightning,  when  the  "at- 
mosphere is  dry,  and  the  evaporation  real— a 
large  quantity  of  free  electricity  is  accunudatud 
in  the  air ;  during  the  day  it  is  not  apparent,  but 
in  the  evening,  when  the  diminished  heat  causes  a 
partial  condensation  of  the  atmospheric  vajiors, 
part  of  that  latent  electricity  becomes  free,  and 
passes  away  to  the  earth,  &c.,  in  gieums  of  dif- 
fused light ;  but  should  an  uncharged  cloud  pass 
through  such  a  charged  atmosphere,  it  would 
collect  the  fluid  to  itself,  and  retain  it  until  as  it 
wafts  along  it  meets  with  another  cloud,  or  else  a 
part  of  the  earth,  which  is  differently  cloctrifled, 
w^hen  immediately  a  commotion  takes  place — a 
violent  attraction  between  them  ensues — and  Iho 
lightning  passes  across  in  rivid  and  forked  flashes. 
—Ed. 

103 — Is  there  any  rule  for  geometrically  trkecling 
any  rectilineal  angle  f  This  question  has  always 
been  considered  one  of  the  geometrical  impossi- 
bilities ;  but  a  correspondent  writes  us  from  Bel- 
fast, that  there  is  a  method  of  trisecting  an  arc, 
(which  is  much  the  same  thing,)  in  Ward's 
Mathematician's  Guide.  We  have  not  tho  work 
to  copy  it  from. — Ed. 

107 — Why  may  there  not  be  invented  a  perpetual 
motion,  and  what  is  the  nearest  approach  to  it  yet 
known  ?    Answered  in  page  191. 

108 — Why  is  snow  white'?  Color  arises  from  a 
peculiar  property  the  surfaces  of  bodies  have  in 
absorbing  some  part  of  the  rays  of  light,  and 
refracting  others  :  thus,  if  a  substance  absorb  all 
but  the  red  rays,  it  will  appear  red  ;  if  all  but  tho 
bhie,  it  will  seem  blue;  if  it  absorb  all  of  them, 
it  will  be  black;  if  none  of  them,  that  is,  if  it 
reflect  all  the  light  it  receives,  it  will  be  white. 
Thus  it  is  with  snow  ;  but  why  it  is  that  snow  and 
other  bodies  have  their  particular  properties  of 
absoi-ption  and  rellcclion  is,  and  jjcrhaps  may 
ever  remain,  unaccounted  for. 

110 — What  is  the  best  receipt  for  permanent  ink, 
for  writing  on  linen   without  preparation  ?    Sec 

Miscellanies  of  present  No. 

1 1 1  — How  is  the  Koniaphostic  Light,  as  shown  at 
the  Surrey  Zoological  Gardens,  produced?  An- 
swered in  page  188. 

114 — If  you  place  a  jmil  of  water  in  a  fresh- 
painted  room  a  film  of  oil  will  come  on  the  surface. 
What  is  the  reason  of  it  f  The  fumes  of  oil  and 
turpentine  which  are  floating  about  a  room  fresh 
painted  arc  condensed,  when  they  come  in  contact 
with  the  cold  surface  of  the  water,  and  thus  not 
merely  a  film  of  oil  is  seen  to  cover  the  pail,  but 
the  room  loses  its  smell  much  sooner  than  if  the 
oily  vapours  were  allowed  to  float  about  unarrested. 

1 1 6 —  When  an  effervescing  draught  is  mixed  in  a 

tumbler,  and  stirred  ivith  a  spoon,  or  glass  rod — 
this  striking  the  edge  of  the  tumbler  emits  a  dfferent 
sound  as  the  effervescence  proceeds.  Why  is  this? 
Sound  is  occasioned  at  ail  times  by  tlie  vibration 
of  an  elastic  body,  and  as  these  vibrations  arc 
perfect  or  imperfect,  so  will  the  sound  be  clear 
and  distinct,  or  confused  and  discordant.  So  also 
in  proportion  to  the  size  of  the  body  moved,  and 
the  rapidity  of  the  vibration,  the  sound  will  be  of 
a  particular  degree  of  tone  and  loudness.  Apply 
this  axiom  to  the  case  in  question,  and  the  reason 
of  a  dillcrence  of  sound  will  be  ajiparcnl.  Tho 
glass  is  the  object  struck— the  liquid  within,  by 
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its  gaseous  particles  striking  the  sides  of  the  glass 
in  their  passage  upwards,  impede  the  regular 
vibration,  and  thai  in  exact  proportion  to  the 
degree  of  effervescence;  thus  the  sound  of  the 
vibrating  glass  varies. 

121 — How  is  ivory  to  be  etained of  various  colors, 
and  also  huw  bleached  when  yellow  by  time  ? 
Answered  in  page  203. 

122 — 1/  a  fresh  egg  be  pressed  longitudinally 
between  the  palms  of  the  hands  it  will  not  break, 
while  an  addled  egg  breaks  easily.  Why  is  this  ? 
Putrefaction  tends  to  destroy  the  adhesion  between 
the  particles  of  the  egg-shell,  by  dissolving  the 
albumen  contained  in  it.  Thus,  although  the  shell 
of  a  fresh  egg  be  hard  and  tough,  so  as  to  resist 
the  pressure  of  the  hand  upon  it,  yet  as  soon  as 
the  egg  becomes  addled,  the  shell  becomes  rotten, 
and  breaks  with  a  mucli  slighter  pressure.  Thus 
in  the  boxes  of  eggs  imported  from  abroad,  almost 
all  those  found  accidentally  broken  by  their 
transit  are  bad  eggs,  while  the  fresher  they  are 
when  packed,  the  less  will  be  the  proportion  of 
those  broken. 


MISCELLANIES. 

Purifying  Linseed  Oil.  —  It  is  requisite  that 
artists  .should  have  the  linseed  oil  they  use  per- 
fectly colorless,  as  otherwise  it  would  spoil  the 
more  delicate  tints.  To  purify  it  is  extremely 
easy — even,  putting  a  bottle  of  the  oil  in  the  sun 
for  soma^ays  will  accomplish  the  object ;  but  as 
this  process  is  somewhat  tedious,  it  is  better  to  put 
in  a  two-ounce  phial  three-quarters  full  of  good 
common  linseed  oil,  a  piece  of  whiting,  as  big 
as  a  nut,  previously  ijowdered.  Shake  them 
together,  and  put  the  phial  on  the  hob  of  a  stove, 
or  in  an  oven,  In  two  days,  and  sometimes  in  at 
few  hours,  the  whiting  will  have  carried  down  to 
the  bottom  all  color  and  impurity,  and  the  refined 
oil  lloating  at  top  may  be  poured  off  for  use.— 
Eu. 

Inks  for  Marking  Linen. — Dissolve  one  dram  of 
the  salt,  called  nitrate  of  silver,  or  lunar  caustic, 
in  three-quarters  of  an  ounce  of  water.  Add  to 
the  solution  as  much  liquid  ammonia  as  will  re- 
dissolve  the  precipitated  oxide,  with  sap  green  to 
color  it,  and  gum  water  to  make  the  volume 
amount  to  one  ounce.  Traces  written  with  this 
liquid  should  be  first  heated  before  the  fire,  to 
expel  the  excess  of  ammonia,  and  then  exposed  to 
the  sun-beam  to  blacken.  For  this  liquid  linen 
requires  no  previous  preparation. — Ure. 

IleceijJt  2nd. — Imbue  the  linen  first  with  a  so- 
lution of  carbonate  ,of  soda.  Dry  the  spot,  and 
write  upon  it  with  a  solution  of  the  nitrate  of 
silver,  thickened  with  gum,  and  tinted  wit-li  sap 
green. — Uke. 

Comiyosition  Ornaments  for  Picture  Frames, 
Sfc. — 'llio  comjnoner  ornaments,  which  are  em- 
ployed for  the  decoration  of  the  interior  of  theatres, 
&c.,  are  made,  as  has  already  been  mentiojied, 
(see  page.G4,)  of  mashed  paper.  The  more 
delicate  scroll  work,  however,  usually  used  to 
decorate  picture  frames  and  looking  glasses, 
made  by  dissolving  some  glue  in  water,  in  the 
same  manner  as  carpenter's  use  it,  but  not  so 
strong  a  solution  as  they  require.  Add  to  tliis 
when  melted  a  little  brown  sugar,  or  treacle,  and 
as  aaich  whiting  as  will  make  the  whole  a  strong 


paste,  or  rather  thin  dough,  which  when  hot 
should  be  just  liquid  enough  to  be  poured  into 
the  mould.  After  an  hour  the  cast  may  be  taken 
out,  and  suffered  to  dry  gradually — the  use  of  the 
sugar  is  to  prevent  the  mass  cracking  while 
becoming  hard.  The  moulds  are  of  melted  sul- 
phur, mixed  with  black  lead  to  toughen  it,  and 
made  in  the  same  manner  as  recommended  in 
No.  24,  page  191.  They  must  be  well  oiled,  or 
greased,  before  using. — Ed. 

Wax  Impressions  from  Seals,  SfO. — Warm  the 
seal  a  little,  and  rub  over  it  the  ena  of  a  wax 
candle — then  sprinkle  it  with  the  best  vermillion. 
Melt  the  sealing  wax  by  holding  it  over  a  candle, 
so  that  it  does  not  catch  fire — suffering  it  to  drop 
upon  the  paper;  impress  the  prepared  seal  upon 
it,  and  if  done  carefully  a  fine  impression  will  be 
made.  If  several  seals  are  to  be  made  at  once, 
or  even  one  of  a  large  size,  it  is  customary  to  melt 
the  sealing  wax  in  a  small  ladle,  or  crucible,  from 
which  it  may  be  poured  as  wanted. 

Sometimes  seals  of  different  colors  arc  seen. 
These  are  made  by  merely  dusting  the  seal  with  a 
powder  of  one  color  and  stamping  it  upon  wax  of 
another;  thus,  dust  the  seal  with  lamp  black,  and 
impress  it  upon  red  wax — the  impression  will  have 
a  black  centre  and  red  edge. 

Color  produced  by  Cold. — In  two  or  three  wine 
glasses,  each  containing  some  distilled  water,-' 
diffuse  a  little  newly  prepared  white  prusslate  of 
iron,  and  exclude  the  action  of  the  air,  by  covering 
the  contents  of  each  glass  with  a  thin  layer  of  oil. 
If  these  colorless  liquids  be- now  exposed  to  dif- 
ferent degrees  of  cold,  it  will  be  perceived,  that, 
whenever  the  water  in  either  of  them  freezes,  the 
white  precipitate  will  become  blue. — Sir  H.  Davy. 

Color  changed  by  Air. — Dissolve  some  oxyde  of 
nickle  in  caustic  ammonia,  which  will  produce  a 
solution  of  a  rich  blue  color  ;  by  exposure  to  the 
•air,  this  gradual!}  changes  to  a,  pui-ple,  and  lastly, 
to  a  violet ;  the  addition  of  an  acid  will,  however, 
convert  the  whole  into  a  green.  Add  ammonia 
again  and  the  original  color  will  be  restored,  and 
pass  through  the  changes  as  before. 


CORRESPONOENTS. 

Z.  Z.  A. — We  are  now  prcp.aring  a  chemica'  table,  such  as  he 

thinka  may  be  useful.    Some  account  of  the  new  medicines 

he  will  find  in  page  122.     About  wood  engraving  we  will 

inquire. 
A  MKCH.'VNIC, — He  must  make  his  own  models   in  wood, 

cind  have  them  cast.     If  we  hear  of  a  velocipede  for  sale 

we  will  let  him  know. 
GUAPHUS   is  right  respecting   movealile   slides:    we  will 

attend  to  it.  We  can  scarcely  yet  answ  er  his  other  question. 
Two  letters  returned,   the  postage  not  beir.g  paid. 
Keceived  — F.    L.   S.— W.    WILLIAMS— A    SUBSCRIBER, 

(Lambeth)— H.  II.,  &c. 


{^^  Corresponde?its  will  please  to  observe,  that  this 
Magazine  will,  for  the  future,  be  printed  at 
Mile  End ;  but  lest  such  a)i  alteration  should  in- 

'  cohveAience  any  person,  letters  may  be  left  at 
the  Publisher's ;  the  Printer's ;  or,  if  by  post, 
directed  to  the  Editor,  atbb,  Great  Prescot  Street. 


Printed  by  D.  Fkancis,  6,  While  Horse  Lane,  Mile  End  Road. 
Puljlishcd  every  Saturday  by  W.  Brittain,  12,  Paternoster 
Row,  and  may  Ijc  had  of  all  Boukst'llers  and  Newsmen  in 
'i'oivn  and  Country. 
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Mr.  BACIIHOFFNER'S  ELECTRO-MAGNETIC  MACHINE. 


Of  all  the  sciences  which  have,  from  time  to  time, 
occupied  the  attention  of  mankind,  no  one  has 
made  such  rapid  progress,  nor  has  been  attended 
with  such  unexpected  results  as  galvanism  ;  and 
those  great  discoveries,  which  have  marked  its 
course,  are  rendered  still  more  wonderful,  as  they 
have,  for  the  most  part,  arisen  not  from  larger  or 
more  complicated  apparatus,  but  from  batteries 
and  machines,  infinitely  less  expensive  and  more 
simple  than  those  previously  employed.     t)f  these 


machines,  one  of  the  most  ingenious  and  eftcctive 
is  the  subject  of  the  prescut  paper,  and  one  of  tin- 
simplest  batteries  is  that  of  Mr.  MuUins,  contnionly 
called  the  sustaining  battery,  These  two,  indeed, 
should  be  used  together,  as  by  their  joint  assistance, 
intensity,  quantity,  and  long  eontinuiince  of  (h< 
galvanic  power  can,  at  all  times,  be  insured,  and  at 
comparatively  a  very  trifling  expense. 

To    understand    properly    the    Electro -mngnetic 
Machine  of   Mr.  liacbhc.tiiier,  it  is  first   meessnry 
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to  consider  the  effects  of  passing  a  current  of  the 
galvanic  fluid,  (if  fluid  it  be,)  through  a  very  long 
conductor. 

Ex.  1 — Charge  a  small  galvanic  battery,  and 
take  hold  of  two  short  wires — connected,  one  with 
the  copper  end  of  it,  and  the  other  with  the  zinc  ; 
(the  hands  being  previously  wetted,)  when  a  very 
small  shock  only  will  be  perceived. 

Ex.  2 — Let  one  of  the  wires  be  forty  or  fifty 
yards  long,  covered  with  cotton  or  silk,  and  coiled 
up.  The  shock  felt  from  the  same  battery  will  be 
greatly  increased. 

Ex.  3. — Place  within  the  coil  mentioned  in  the 
last  experiment  an  iron  rod,  about  an  inch  diameter, 
and  the  shock  will  be  felt  much  stronger  than 
before. 

Ex.  4. — Instead  of  the  iron  rod,  place  within 
the  coil  a  bundle  of  iron  wires,  six  or  seven  inches 
long,  and  of  such  a  number  as  to  be  of  the  same 
bulk  as  the  rod.  Upon  passing  the  current  th.rough 
the  coil  as  before,  and  making  the  body  part  of  the 
circuit,  the  shock  will  be  doubly  as  intense  as 
before. 

In  the  three  last  experiments,  as  well  as  in  all 
those  which  follow,  it  is  to  be  observed  that  the 
eflect  takes  place  only  at  the  moment  when  contact 
with  the  battery  is  made  and  broken,  and  for  this 
reason, — it  is  not  the  fluid  contained,  or  rather 
disturbed,  in  the  battery  itself  which  jjasses  through 
the  coil  of  wire;  but  in  galvanism,  as  well  as  in 
free  electricity,  when  one  body  is  charged  it  in- 
fluences, and  fresh  arranges  the  fluid  which  those 
bodies  in  its  neighbourhood  are  charged  with. 
Thus  when  the  coil  is  used,  its  whole  latent  fluid  is 
disturbed  at  the  moment  of  contact  with  the  bat- 
tery, and  to  produce  a  constant  succession  of  such 
disturbances,  an  equally  rapid  breaking  and  form- 
ing again  the  connection  of  the  battery  and  the 
coil  are  necessary.  Mr.  Bachhoffner's  machine 
accomplishes  this  easily.  In  galvanism  the  effects 
produced  are  of  two  kinds  :  one  effect  arises  from 
the  quantity  of  fluid  excited,  or  put  in  motion — 
the  other  is  not  according  to  quantity,  but  to  in- 
tensity. For  example,  if  two  very  large  plates, 
one  of  copper,  the  other  of  zinc,  be  rolled  up  so  as 
to  form  a  battery,  and  the  eff"ect  of  it  be  observed, 
it  will  be  found  to  melt  the  metals,  and  to  produce 
a  very  briUiant  light  with  charcoal  points,  but  it 
will  scarcely  give  a  shock,  or  decompose  water ; 
but  if  the  two  sheets  of  metal  be  cut  up  into  nu- 
merous smaller  plates,  and  arranged  so  as  to  form  a 
compound  battery,  they  will  now  decompose  water 
rapidly,  though  they  would  not  before.  To  ac- 
complish this  double  action  at  pleasure,  a  second 
coil  of  a  thinner  wire  is  wound  round  the  first 
coil ;  and  when  a  shock  is  passed  along  the  first 
wire,  a  disturbance  of  the  fluid  takes  place  in  the 
second,  and  if  any  body  be  connected  with  its  two 
ends,  chemicrd  decomposition  will  rapidly  take 
place.  The  coil  is  represented  in  Fig.  2,  and  may 
be  thus  made  : — For  the  iron  wires  in  the  centre, 
procure  some  common  bonnet  wire,  covered  with 
cotton,  straighten  it,  and  cut  it  into  lengths  of 
about  six  inches  ;  tie  these  up  in  a  bundle  about  an 
inch  in  diameter — then  have  made  by  the  turner  a 
bobbin  of  wood,  which  is  to  be  four  inches  long, 
and  formed  in  the  same  manner  as  the  reels  upon 
which  cotton  is  utually  wound — with  a  hole  in  the 
centre  large  enough  to  pass  the  bundle  of  wires 
within  it,  and  with  upright  sides,  to  prevent  the 
wire  which  is  to  be  wound  round  it  from  slipping 
oJE.     The  wire  for  the  inner  coil  is  common  thick 


bell  wire,  (No.  16.)  It  must  have  cotton  or  silk 
twisted  round  it,  and  be  about  100  yards  long, 
(80  yards  will  do  very  well.)  It  is  to  be  coiled 
evenly  over  the  bobbin  prepared  for  it,  the  ends 
being  left  out.  Upon  this  primary  coU  as  it  is 
called,  is  wound,  in  like  manner,  a  second  of  veiy 
thin  wire,  also  covered  with  cotton.  This  may  be 
of  the  size,  No.  22,  and  should  be  four  or  five  times 
longer  than  the  former,  or  about  2000  feet.  The 
ends  must  also  project,  but  the  two  wires  are  not 
to  be  soldered,  or  otherwise  connected  together,  in 
any  part  whatever. 

This  is  the  coil  which  forms  part  of  the  machine 
of  Mr.  Bachhoffner,  seen  in  Fig.  1,  at  H.  The 
bundle  of  iron  wire  being  marked  G.  Attached  to 
the  machine  are  six  binding  screws,  A  B  C  D  E  F. 
Those  on  the  foot-board,  E  F,  are  for  securing  the 
poles  of  thebattei-y,  C  D,  are  for  securing  the  con- 
ductors, which  give  the  shock.  Those  seen  at  the 
top  of  all,  A  B,  are  for  effecting  the  calorific  and 
electro-chemical  effects.  I  is  a  multiplying  wheel, 
connected  by  a  catgut  board  to  the  smaller  wheel  at 
J.  As  this  turns,  the  toothed  wheel  K  turns  with 
it,  and  in  turning  strikes  by  its  various  teeth  against 
a  spring,  and  thus  contact  is  rapidly  and  effectually 
broken. 

To  use  this  apparatus,  fasten  the  poles  of  a  small 
sustaining  battery  into  the  poles  E  F,  by  which 
means  a  current  of  electricity  is  made  to  circulate 
through  the  primary  or  thick  coO.  Thus  it  passes 
immediately  from  E  to  the  inner  end  of  the  thick 
wire  which  is  fastened  to  E.  It  passes  along  this 
wire,  and  comes  out  at  B,  where  the  other  end  of 
the  wire  is  soldered.  The  cap  F,  which  holds  the 
pole  of  the  battery,  has  a  wire  beneath,  which 
reaches  to  the  toothed  wheel,  and  by  means  of  the 
spring  it  is  connected  with  A,  whenever  the  wheel 
and  spring  touch  each  other.  It  will  be  remarked, 
that  there  is  no  metallic  communication  between 
A  and  B,  until  a  wire  join  one  to  the  other.  To 
C  and  D  are  fastened  the  two  ends  of  the  smaller 
wire  only.  The  application  of  this  machine  is  seen 
by  the  following  experiments  : — 

Ex.  5. — Screw  into  the  holes  C  and  D  two  con- 
ducting wires.  If  the  hands  (being  previously 
moistened,)  be  now  made  to  grasp  the  latter  firmly, 
and  the  wheel  at  the  same  time  put  in  motion,  a 
rapid  succession  of  shocks  are  experienced,  pro- 
ducing the  most  excruciating  agony,  and  such  as 
few  persons  can  withstand,  even  for  a  few  seconds. 
In  performing  this  experiment,  care  should  be 
taken  not  to  continue  the  action  of  the  machine  after 
being  requested  to  desist,  as  in  most  cases  the 
muscles  of  the  party  receiving  the  shock  are  so 
forcibly  contracted,  as  to  prevent  them  fromloosenv- 
ing  their  hands  from  the  conductors  ;  the  shock  is, 
however,  much  modified  by  removing  the  bundle  of 
iron  wires,   G  G. 

Ex.  C. — Screw  into  the  hole.  A,  an  iron  wire, 
and  into  the  opposite  one  of  copper ;  to  the  other 
end  of  which  a  file  must  be  securely  fixed  by 
twisting  the  wire  round  it  several  times :  remove 
also  the  toothed  wheel  from  its  stand,  then  draw 
the  end  of  the  iron  wire  up  and  dov.-n  the  file,  very 
beautiful  scintillations  will  be  thrown  off',  forming  a 
very  brilliant  experiment  if  performed  in  a  darkened 
room. 

Ex.  7. — Remove  the  file  from  the  copper  wire  in 
the  last  experiment,  and  press  the  latter  (the  con- 
nexion with  the  instrument  remaining  as  in  the 
former  experiment)  firmly  on  a  sheet  of  tinned 
iron,  that  has  been  previously  scratched  with  any 
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pointed  instrument  ;  strew  over  the  latter  a  few 
grains  of  bruised  gunpowder ;  b)'  drawing  the  iron 
wire  briskly  over  the  tin  plate,  in  contact  with  the 
powder,  it  will  be  readily  inflamed. 

£.r.  8. — If  a  tea-spoonful  of  ether  be  substitnted 
for  the  powder,  the  latter  will,  in  like  manner,  be 
ignited. 

Ex.  9. — The  decomposition  of  water  isi  usually 
shown  by  a  battery  of  very  numerous  plates  ;  it 
being  well  understood  that  a  single  pair  of  jilates  is 
incapable  of  effecting  it :  by  the  aid  of  this  instru- 
ment, the  decomposition  of  water  Is  readily  ob- 
tained by  a  single  pair  of  plates  of  the  sraalle-st 
size.  Dr.  Wollaston's  celebrated  thimble  battery, 
or  even  a  wire  of  zinc  and  copper,  being  sufficient 
for  the  purpose.  In  all  these  electro-chemical 
effects,  the  primary  current  is  the  one  employed, 
the  power  of  the  secondary  current,  although  ca- 
pable of  producing  the  most  violent  muscular  ac- 
tion, possesses  but  very  feeble  decomposing  or 
caloritic  properties. 

Screw  two  copper  wires  Into  the  holes,  A  B,  the 
ends  of  which  must  bo  made  to  dip  into  a  cup  con- 
taining ■rater ;  if  the  wheel  be  now  revolved,  the 
decomposition  will  proceed  with  some  rapidity. 

J?x:  10. — Substitute  for  the  wires  In  the  last  ex- 
periment two  small  plates  ;  place  between  these  a 
piece  of  white  blotting  paper,  saturated  with  a 
solution  of  the  iodide  of  potassium :  after  the 
wheel  has  been  turned  for  a  few  seconds  the  £;dt 
will  be  decomposed,  showing,  by  the  stain  on  the 
paper,  the  liberation  of  iodine.  The  neutnil  salts 
may  be  decomposed  in  a  similar  manner :  litmus 
paper  being  employed  instead  of  the  former. 

The  a])paratus  is  furnished  wit;h  wheels  and 
springs  of  several  different  metals,,  for  showing  the 
variation  in  the  light  evolved  j  when  tliese  are 
employed,  the  effect  is  much  increased  by  em- 
ploying a  more  powerful  battery. 

Gold,  silver,  and  copper  leaf,  also  readily  undergo 
combustion  when  treated  in  a  similar  manner,  dis- 
playing the  characteristic  light  peculiar  to  each. 

In  conclusion,  we  may  add,  that  all  the  effects  of 
the  compound  or  intensity  battery,  may  bo  exhi- 
bited, by  the  aid  of  this  instrument,  with  a  single 
pair  of  plates.  An  account  of  the  sustaining 
battery  in  our  nert. 


DOCTRINE  OF  ISOMORPHISM. 

Isomorphism,  derived  from  two  Greek  words, 
signifying  similarity  of  form,  is  the  name  given  to 
that  branch  of  science,  the  object  of  which  is  to 
point  out  the  relation  held  by  the  various  elemen- 
tary bodies  to  each  other,  and  extending  from  them 
through  a  lengthened  series  of  chemical  comj'ounds. 
Few  subjects  in  truth  are  more  worthy  of  examina- 
tion than  this  theory,  (if  theory  it  should  be  called,) 
for  the  discovery  of  which  mankind  is  indebtecfcjto 
the  chemist,  Mitscherlich. 

Let  a  person  examine  specimens  of  phosphorus 
and  arsenic :  though  there  be  few  marks  of  simi- 
larity between  them — the  one  being  a  metal,  the 
other  a  substance  "  sui  generis  ;"  he  will  be  struck 
by  the  remarkable  coincidence  in  the  odour  peculiar 
to  the  bodies.  This,  though  of  little  moment,  when 
viewed  as  an  isolated  fact,  might  invite  further 
investigation  ;  and,  pursuing  it  through  their  com- 
binations, the  resemblance  will  be  found  still  more 
striking;  thus  they  both  form  acids,  containing 
five  proportiona  of  osygcJi ;    and  tiic  suits,   formed 


by  the  combination  of  these  acids  witli  alkalies  are 
what  is  called  isoniorp/miis — that  is,  they  are  of 
equal  form  :  the  arseniate  of  soda,  for  example, 
crystallises  in  oblique  rhoml)ic  prisms  ;  so  also  does 
the  phosphate  of  the  same  base  ;  hence,  when 
these  two  salts  are  dissolved  together  in  water,  it  is 
a  most  difficult  tl-.ing  to  crystallise  tlien\  apart.  If 
the  bisulphato  of  any  base  be  examined,  it  will  b<i 
found  to  correspond  precisely  with  binarseuiate  of 
the  same,  or  any  isomorphous  base.  By  observing 
many  such  coincidences  as  these,  JTitscherlich  was 
led  to  the  conclusion,  that  all  known  elementary 
substances  were  more  nearly  related  to  each  other 
than  had  been  hitherto  imagined,  and  thus  laid  tho 
foundation  of  his  brilUant  discovery  ;  the  doctrine  of 
which,  (a  strong  confirmation  of  the  atomic  theory,) 
Is  founded  ou  the  following  law  :  that,  "  tho  same 
number  of  atoms,  combined  in  the  same  way,  pro- 
duce the  same  crystalline  form  ;  and  crystalline  form 
independent  of  the  chemical  nature  of  atoms,  and 
determined  only  by  their  number  and  relative 
position." — Graham's  Chemistry,  page  137.  Iso- 
morphism, In  the  strict  sense  of  the  word,  can  only 
be  recognised  between  bodies  in  a  crystalline  form, 
such  as  the  salts  I  have  alluded  to  j  In  these, 
however,  there  are  several  things  common  to  both  : 
the  oxygen  of  the  acids,  the  alkali,  and  the  water 
of  crystallization  ;  here  the  phosphorus  and  arsenic, 
being  the  only  components  that  cannot  be  paired 
off,  are  presumed  to  be  isomorphous,  though  not 
capable  of  actual  comparison. 

The  number  of  elementary  bodiei  now  known 
amounts    to   55  :*    of  these,  12  are  ncm-metallic, 
the  remainder,  metallic.     Instead  of  dividing  thc«e 
bodies  into  artificial  groups,  referring  either  to  the 
date  of  their  discovery — their  electrical  affinities — 
or  the  effects  of  oxidation    upon  them — It   ii    far 
more  philoso])hical  to  classify  them  with  regard  to 
their   natural   alliances:     thus,    to    revert   to    our 
original  illustration,  though  the  bodies  selected,  bo- 
long  to  different  orders,  no  chemist  would  think. of 
considering    arsenic   apart   from    phosphorus :    on 
these   principles,    all   elementary   substances   have 
been  divided  into  isomorjihous  groups,  which  possess 
properties  common  among  themselve* ;  and  tliese 
individual   groups   may    be    further    concentrated, 
with  a  few  exceptions,  which  will  be  noticed,   into 
one  harmonious  whole.     Ixt  us  take  a  brief  survey 
of  the  best-marked  groups,    and  consider  tlio  re- 
lation they  bear  to  each  otlicr :    oxygen,  sulphur, 
selenium,     and   tellurium,     though    at   first    sight 
appearing  to  possess  little  relation  to  each  other, 
ai-e  placed    under    one    head ;     tho    rescmLlance 
between    the    non-metallic    bodies,     sulphur    and 
selenium  is  undoubted.    This  is  oliserved  not  only 
in  the  form  of  the   crystals  of  which   they   bear    a 
component  part,  but  in  many  other  circumstaucun  ; 
thus  they  arc  found  together  in  nature,   are  both 
fusible,  volatile,  and  combustible,  in  the  same  degree, 
forming  with  hydrogen,   colorless  and  combustible 
gases,    sulphuretted    and    seleniuretted    hydrogen. 
This  analogy  is  carried   through  the  metallic  *ul- 
phurots  and  sekniurets  ;    and,  when  combined  with 
three   atoms    of    oxygen,     these    bodicjj    generate 
powerful  acids  ;    and  selenic  acid,    liko   sulphuric 
acid,  when  mixed  with  water,  raises  its  temperature 
considerably  ;  again,  the  sulphate  and  seleninte  of 
soda  are  isomorphous,   and  less  soluble  in  water  at 

•  This  inrhidrs  llio  inclnl  "  I.antann."  ri-rrnlK  iltno.irml 
hy  Dr.  Ilirinaon  Meyer,  of  Ili-rlln  — Vl.U- Krill-li  A»in.P»arto«». 
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212<>  than  100",  no  oomnion  ooincidence.  Tellu- 
rium is  related  to  the  above  by  one  of  its  acids 
exactly  similar  in  composition  and  properties  to 
sulphuric  acid.  Let  us  now  Inquire  in  what  way 
oxygen  is  connected  with  this  group  ?  And  it  is  to 
organic  chemistry  that  we  mu^  look  for  a  solution 
of  this  problem :  the  oxide'  oi  hydrogen  is,  we 
know,  water ;  the  sulphuret  of  the  same  body  Is 
the  gas  sulphuretted  hydrogen.  Here  there  is 
nothing  remarkable — but  let  the  analogy  between 
sulphur  and  oxygen  be  further  traced,  and  we  shall 
find  that  either  of  these  bodies  may  be  substituted 
for  the  other.  Alcohol,  according  to  Liebig,  is  the 
oxide  of  an  Imaginary  base,  called  ethyle,  com- 
bined with  an  atom  of  water ;  its  properties  are 
well  known — it  is  volatile,  combustible,  and  when 
distilled  yields  ethers  ;  alcohol  has  its  isomorphous 
compound,  called  mercaptan,  in  wMch  sulphur 
takes  the  place  of  the  oxygen,  for  it  is  a  sulphuret 
of  ethyle,  combined  with  an  action  of  sulphuretted 
hydrogen.  It  possesses  in  a  striking  manner  the 
properties  of  alcohol,  and  yields  sulphur  or  yarric 
ethers.  Piuther  evidence  is  not  wanting  to  show 
the  propriety  of  ranking  oxygen  in  this  group. 
Hydrated  cyauic  acid,  or  cyanic  acid  with  a  propor- 
tion of  water,  has  its  sister  compound  in  hydro- 
sulphocyanic  acid,  where  the  other  elements  re- 
maining unaltered,  the  two  atoms  of  oxygen  are 
replaced  by  two  of  sulphur. 

Another  well-marked  group  is  that  containing 
chlorine,  iodine,  bromine,  and  fluorine.  All  these 
substances  combine  with  hydrogen,  forming  gases, 
characterised  by  their  odour  and  properties.  The 
three  first  elements  set  fire  to  certain  metals,  when 
introduced  into  their  vapour — they  all  are  negative 
electrics,  and  form  acids  with  five  atoms  of  oxygen, 
and  the  salts  of  which  have  a  well-defined  isomor- 
phous character.  Bromine  and  chlorine  form  a 
crystalline  hydrate  at  32°,  with  ten  atoms  of  water, 
and  nitro-hydrobromic  acid,  like  aqua  regia,  which 
is  a  mixture  of  the  nitric  and  hydrochloric  acids, 
possesses  the  power  of  dissolving  gold.  Not  less 
interesting  is  the  group  in  which  we  find  nitrogen, 
antimony,  arsenic,  and  phosphorus ;  little  need 
be  said  concerning  the  two  latter,  as  they  were  con- 
sidered in  a  previous  part  of  this  paper.  Arsenic 
and  antimony  are  prone  to  form  acids  when  they 
unite  with  alkalies  ;  their  chlorides  are  volatile, 
may  be  subUmed  without  change,  and  are  de- 
composed by  \vater.  All  four,  when  combined  with 
five  atoms  of  oxygen,  exist  as  strong  acids  ;  but 
their  analogy  is  most  decidedly  seen  when  combined 
with  three  atoms  of  hydrogen,  for  there  is  phos- 
phuretted,  arsenuretted,  and  antimonuiretted  hydro- 
gen, wliile  the  nitrogen  yields  ammoniacal  gas. 

Another  class  contains  potassium,  sodium,  am- 
monium, silver,  and  gold ;  the  salts  of  which  are 
isomorphous ;  among  these  is  introduced  a  sub- 
stance, (ammonium,)  which  is  not  an  elementary 
body,  but  is  an  hypothetical  compound  radical, 
and  the  base  of  hydrated  ammonia.  I  need  not 
point  out  the  parallelism  existing  between  ammonia, 
potash,  and  soda  ;  this  is  an  instance  where  the 
oxide  of  a  compound  radical  is  isomorphous  with 
the  oxide  of  a  simple  metal,  and  is  strong  evidence 
of  the  existence  of  such  a  body  as  ammonium. 

One  of  the  largest  groups  is  that  in  which  are 
placed  the  elements  calcium,  magnesium,  manga- 
nese, iron,  nickel,  cobalt,  zinc,  cadmium,  copper, 
bismuth,  and  hydrogen  ;  the  assumption  of  a  pro- 
portion of  oxygen  is  a  property  common  to  all  these 
substances,  in  which  state  they  arc,  of  course,  pro- 


toxides ;  if  these  protoiides  be  isomorphous  they 
ought  to  be  able  to  be  substituted  one  for  another  ; 
and  this  is  found  to  be  the  case,  for  they  are  all 
capable  of  acting  the  part  of  constitutional  water 
in  salts,  which  water  is  the  protoxide  of  hydrogen. 
The  salt  green  vitriol  is  a  sulphate  of  iron,  with 
(in  general)  six  atoms  of  water,  but  the  sulphates 
of  zinc  and  copper — of  copper  and  nickel — or  of 
manganese  and  magnesia,  will  crystallize  together 
with  the  same  quantity  of  water,  and  will  assume 
the  same  form  without  contaiuing  a  trace  of  iron. 
These  coincidences  are  such  as  could  happen  to 
isomorphous  bodies  alone,  and  confirm  the  truth 
of  the  doctrine.  The  last-mentioned  elements  are 
prone  to  assume  a  larger  proportion  of  oxygen : 
namely,  three  of  oxygen  to  two  of  metal,  when  they 
are  peroxides ;  and  this  brings  us  to  a  smaller 
group,  which  exists  only  in  that  state,  or,  in  strict- 
ness, whose  protoxides  have  not  yet  been  isolated. 
This  includes  aluminum,  glucinum,  chromium, 
vanadium,  and  zirconium ;  tlie  salts  of  these  oxides 
Eire  remarkable  for  their  sweet  taste,  hence  the  name 
of  one  of  them.  Alum  we  kuow  to  be  a  double 
sulphate  of  alumina  and  potass,  but  crystals  of  the 
form  of  alum  may  be  obtained  from  the  sulphates 
of  potass,  and  peroxide  of  iron,  because  the  latter 
is  isormorphous  with  alumina.  Chromium  and 
vanadium  rorm  acids  with  three  atoms  of  oxygen, 
both  which  are  converted  into  the  oxide  by  contact 
with  organic  substances. 

Barium,  strontium,  and  lead,  form  a  small  group, 
closely  allied  to  tlie  magnesian.  They  have  pro- 
toxides, which  are  slightly  soluble  in  pure  water ; 
the  sulphates  of  barytes  and  lead  are  insoluble,  and 
not  only  isomorphous,  but  dimorphous — in  refe- 
rence to  which  a  few  words  are  required.  Dimor- 
phism, as  the  term  implies,  is  the  property  of 
those  substances  which  possess  double  isomorphism ; 
and  by  Its  aid  we  are  enabled  to  ally  the  above 
groups  very  closely  to  one  another  ;  its  application 
will  be  seen  in  some  of  the  following  examples : 
the  chlorine  group,  for  instance,  cannot  be  united 
directly  with  that  containing  sulphur,  but  it  can 
indirectly  through  manganese  ;  in  this  way — chlo- 
rine forms  an  acid  with  seven  atoms  of  oxygen,  so 
also  does  manganese,  and  thus  hyperchloric  and 
hypermanganic  acids  constitute  a  connecting  link 
between  the  groups  they  respectively  represent :  in 
the  same  manner  maganates  are  isomorphous  with 
sulphates,  consequently  manganese  with  sulphur, 
and  the  latter,  through  the  former,  with  chlorine. 
The  transition  from  the  manganese  to  the  aluminous 
group  is  all  but  imperceptible,  as  they  both  agree 
in  the  constitution  of  their  peroxides,  and  as  before 
mentioned  chromium  and  venadium  form  acids 
which  are  isomorphous  with  the  manganic  and 
sulphuric.  If  it  were  not  for  dimorphism,  we 
should  find  it  difficult  to  connect  that  group  which 
contains  lead  with  any  of  the  others,  for  though 
agreeing  in  constitution  with  the  magnesian,  the 
general  form  of  its  crystals  do  not  harmonize ; 
carbonate  of  lead  is  usually  crystallized  in  right 
rhombic  prisms,  whereas  carbonate  of  lime  as 
calcareous  spa  assumes  the  rhombohedron,  these 
crystals  would  be  incompatible  with  isomorphism, 
were  it  not  known  that  the  substances  are  dimor- 
phous ;  lead  in  plumbo-calcite  being  analogous  to 
calcareous  s])a  ;  and  lime  in  arragonite  occurring  in 
right  rhombic  prisms — the  most  common  form  of 
carbonate  of  lead.  It  must  be  confessed,  that,  in 
the  present  state  of  our  knowledge,  it  is  almost 
impossible  to  connect  the  potassium  or  phosphorus 
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groups  with  those  wliich  have  preceded,  yet  the 
evidence  in  favor  of  the  doctrine  is  too  convincing 
to  be  easily  npset.  To  those  even  wlio  refer  all 
jiohits  to  the  standard  of  utility,  an  investigation  of 
tliis  subject  will  prove  satisfactory,  for  even  if  there 
be  no  truth  in  it,  it  affords  us  a  5imj)le  classitication. 
and  shows  how  nature  in  all  her  works  jiroceeds  by 
gradations  rather  than  sudden  changes.  Another 
benefit  is  that  the  affinities  of  the  elements  may  be 
soon  acquired,  if  considered  with  reference  to  this 
classification,  for  the  student  who  h  acquainted 
with  chlorine  or  iron  has  already  gained  an  insight 
into  the  other  elements  belonging  to  their  respec- 
tive groups.  Space  permits  not  further  detail ; 
those  who  feel  interested  in  the  doctrine  are  re- 
ferred to  "  Graham's  Elements  of  Chemistry," 
the  only  work  in  the  language  in  which  it  is  satis- 
factorily and  pliilosophically  discussed. 

W.  J.   PRESTON. 


CASTING  MEDALLIONS,  &c.,  IN  PLASTER 
OF  PARIS. 

( Resumed  from  page  191.^ 

Tbh  moulds  being  prepared,  as  described  In  the 
former  paper,  it  is  now  requisite  to  consider  how  to 
produce  a  medallion  similar  to  that  from  which  it 
was  cast,  and  this  is  to  be  done  in  plaster  of  Paris 
— the  choice  of  which  for  the  purpose  requires 
attention.  That  plaster  which  is  usually  employed 
by  the  plasterers,  and  sold  at  the  various  oil-shops, 
is  only  adapted  for  the  coarsest  work,  such  as  the 
various  parts  forming  moulds  of  large  figures,  busts, 
pieces  of  statuary,  &c.,  and  even  in  these  a  thin 
inner  coat  of  finer  plaster  is  necessary.  That  kind 
used  for  the  making  of  medallions,  plaster  figures, 
and  architectural  models,  is  called  superfine  plaster, 
and  can  be  bought  only  at  the  manufacturers,  or  at 
the  Italian  figure  makers.  (Of  the  latter  class  two 
live  in  Drury  Lane — one  in  Russell  Street,  one  in 
Frith  Street,  Soho — and  several  in  Liquorpond 
Street ;  who  sell  it  in  bags,  or  half  bags,  at  about 
1«.  each.) 

The  moulds  are  to  be  prepared  as  follows  : — Take 
a  small  piece  of  wadding,  make  it  damp  with  clean 
sweet  oil,  and  rub  it  over  the  face  of  the  sulphur 
mould,  making  this  wet  with  oil,  but  not  so  wet  as 
that  the  oil  shall  lay  upon  it  in  drops,  or  fill  up  the 
cavities — a  uniform  thin  surface  of  oil  being  all  that 
is  requisite.  When  you  have  oiled  a  number  of  the 
moulds  in  this  way,  (say  twenty  of  them,)  surround 
each  with  a  strip  of  hard  paper,  and  fasten  the  end 
of  it  with  paste  or  a  wafer.  The  moulds  will  now 
be  ready  for  use. 

Next,  pour  some  water  in  a  basin  to  about  three 
parts  full,  and  uprinkk  into  it  as  much  of  the 
plaster  as  you  think  will  suflfice  for  the  moulds 
which  have  been  prepared,  to  cover  each  a  quarter 
of  an  inch  in  thickness.  When  the  jdaster  is 
sprinkled  in,  pour  off  all  the  water  w-hich  floats 
above  it,  and  with  a  spoon,  (not  iron,)  stir  up  the 
plaster,  which  wiU  now  be  found  about  as  thick  as 
honey,  and  put  about  a  tea  spoonful  into  each  of 
the  moulds  ;  and  as  quickly  as  jjossiblc  afterwards 
brush  it  with  a  small  stiff-haired  brush  into  nil  the 
depressions  of  the  mould.  This  is  best  done  by 
holding  tlie  brush  ujiright,  and  slightly  beating  tlie 
plaster  with  the  points  of  the  hairs.  Then  imme- 
diately afterwards,  and  before  the  plaster  begins  to 
set,  or  to  get  hard,  fill  up  each  mould  to  the  rc- 
cjuisite  thickness,  and  as  oaoh  is  filled  up  take  it  in 


the  loft  hai»d,  (supposing  the  spoon  to  be  in  the 
right,)  ami  tap  the  bottom  of  it'  gently  upon  thi; 
table  four  or  five  times,  merely  to  shake  the  jilasler 
down  evenly,  so  as  to  present  a  level  surface  at  the 
top,  and  to  prevent  holes  appearing  upo[i  the  face. 
Tilt)  cast  is  now  conij)letcd,  and  will  in  a  few 
minutes  become  sufficiently  hardened  to  be  removed 
from  the  mould,  when  it  will  only  require  trimming 
with  a  knife  around  the  edges,  and  gradually  drying. 
Oiling  the  moulds  each  time,  any  number  of  casts 
may  be  made  in  the  same  manner. 

The  time  which  plaster  of  Paris  takes  to  set 
varies  extremely  —  when  very  fresh  it  will  be, 
perhajjs,  five  minutes — when  rather  more  stale,  it 
will  often  set  so  rapidly,  that  it  is  extremely  difficult 
to  use  it  quick  enough.  When  still  longer  kept  it 
will  gradually  lose  its  power  of  setting  altogether  ; 
and  not  only  so,  but  become  rotten  and  wholly 
unfit  for  the  purposes  of  the  caster.  Some  of  the 
above  inconveniences  may  be  remedied  as  follows  : 
If  it  set  too  quick  for  the  object  in  view,  put  a 
very  small  quantity  of  size,  or  thin  glue,  in  the 
water  used,  (a  large  <!poonful  of  melted  siae  is 
enough  for  a  pint  of  water.)  If  you  desire  it  to  set 
rapidly,  use  warm  water  instead  of  cold.  This  is 
necessary  when  a  cast  of  the  face  is  to  be  taken — 
if  you  desire  it  to  be  very  h;u'd,  and  yet  set  quickly, 
mix  it  up  with  strong  alum  water.  Plaster  when 
once  it  has  begun  to  set,  should  never  be  disturbed, 
and  never  can  be  mixed  up  a  second  time,  therefore, 
the  basin,  spoon,  and  brush,  must  always  be  care- 
fully washed  between  each  casting.  The  casts  made 
can  only  be  imperfect  in  one  way  :  that  is,  in  having 
air  bubbles  on  their  surface.  These  arise  either  from 
the  plaster  when  poured  on  being  too  thin,  or  else 
not  well  shaken  down — a  very  little  attention, 
therefore,  will  remedy  the  defects  at  a  subsequent 
casting. 

Plaster  medallions  are  often  seen  colored,  evea 
sometimes  gilt,  and  still  more  frequently  polished. 
These  processes  are  all  simple.  The  painting  of 
them  is  of  two  kinds  :  in  one  the  figures  and  pro- 
minences are  left  white,  and  the  flat  ground  is 
colored  either  with  emerald  yretn,  smalt  blue,  or 
lamp  black,  made  glossy  by  the  addition  of  gum 
water,  and  laid  on  with  a  common  camel's-hair 
pencil.  In  the  other  case  of  painting  all  the 
objects  are  colored  with  common  water  colors, 
according  to  their  natural  appearances.  In  this 
painting  all  the  caution  necessary  to  be  observed  is 
to  use  no  color  that  can  be  decomposed  by  the 
plaster  of  Paris,  which  is  the  sulphate  of  lime. 
Thus  in  making  a  green  for  trees,  grass,  &c., 
employ  indigo  and  not  Prussian  blue,  for  in  a  few 
days,  by  the  i)artial  decomposition  of  the  latter 
color,  the  greens  become  yellow.  Plaster  casts 
may  be  gilt  by  rubbing  them  over  with  the  white  of 
egg,  and  immediately  putting  upon  them  some 
gold  leaf,  which  will  adhere  firmly.  They  are 
polished,  or  made  glossy  on  the  surface,  thus — 
Take  some  white  curd  soap,  and  dissolve  it  in 
water,  so  as  to  make  a  strong  solution.  Pour  a 
little  of  this  in  a  saucer,  and  immerse  the  face  of 
the  medallion  three  or  four  times,  letting  it  dry  for 
a  minute  or  two  between  each  immersion.  Put  it 
aside  till  the  next  day,  and  then  gently  rub  tlie  sur- 
face with  a  small  piece  of  wadding,  or  loose  cotton, 
when  a  very  smooth,  beautiful,  and  glos.sy  surface, 
will  appear  upon  it.  Tli"y  will  now  be'nuicii  less 
liable  to  attract  dust,  moulds  may  be  made  from 
them  as  before,  and  if  dirty  may  even  be  slightly 
washed  withwit  injury,   polishing?   them   again  on^^ 
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when  they  are  perfectly  dry.  In  this  manner  the 
Italians  have  lately  polished  the  surface  of  many 
figures  they  are  accustomed  to  make,  particularly 
the  phrenological  heads  sold  in  the  shops.  The 
reason  of  this  effect  must  be  e\adent  to  the  chemist. 
The  soap  is  decomposed  by  the  plaster,  the  alkali 
of  the  soap  is  taken  up  by  the  sulphuric  acid  of  the 
plaster,  and  the  other  constituent  of  the  soap, 
namely,  grease,  is  set  at  liberty,  and  remains  as  a 
glossy  coat  upon  the  surface.  If  it  be  desired  to 
bronze  a  plaster  figure,  or  medallion,  paint  it  over 
with  a  mixture  of  Indian  ink,  indigo,  and  gamboge, 
or,  still  better,  Indian  yellow ;  so  as  to  be  of  a  dark 
and  uniform  olive  color.  Touch  the  more  pro- 
minent parts  with  bronze  powder,  and  varnish  the 
whole  over  carefully,  so  as  not  to  disturb  the  pow- 
der, with  a  weak  solution  of  dragon's  blood,  dis- 
solved in  spirits  of  wine,  and  if  well  done  they  will 
appear  as  fine  as  any  of  the  bronze  medals  of  an- 
tiquity, though  not  so  clear  in  their  details  ;  nor, 
(owing  to  their  coat  of  color,)  so  sharp  as  medal- 
lions made  of  sulphur,  afterwards  to  be  described. 
If  plaster  is  at  any  time  to  be  cast  out  of  a 
plaster  mould,  the  latter  must  be  well  greased 
before  using,  or  if  the  moulds  have  been  previously 
boiled  in  wax  and  grease,  as  recommended  by  some 
persons,  or  washed  over  with  this  mixture  in  a 
boiling  state,  oiling  will  alone  be  necessary.  A 
very  thick  solution  of  soap  will  answer  to  separate 
the  two  surfaces.     This  is  used  by  modellers. 

(To  be  contirmed.J 

RAILWAYS. 

( Resumed  from  page  197,  and  concluded. ) 

Curvatures  in  the  Road.~-T\\e  curvatures  of  the 
railroad  present  some  obstructions,  since  tlie  axles 
of  the  car  and  waggons  being  usually  fixed  firmly  to 
the  frames,  every  bend  of  the  tracks  must  evidently 
cause  some  lateral  rubbing,  or  pressure  of  the 
-wheels  upon  the  rails,  which  will  occasion  an 
increased  friction.  If  the  wheels  arc  fixed  to  the 
axles,  so  that  both  must  revolve  together,  according 
to  the  mode  of  construction  hitherto  most  usually 
adopted,  in  passing  a  curve,  the  wheel  that  moves 
on  the  outside  or  longest  rail  must  be  slided  over 
-whatever  distance  it  exceeds  the  length  of  the 
other  rail,  in  case  both  -wheels  roll  on  rims  of  the 
same  diameter.  This  is  an  obstruction  presented 
by  almost  every  railroad,  since  it  is  rarely  practi- 
cable to  make  such  a  road  straight.  The  curva- 
tures of  some  roads  are  of  a  radius  of  only  300 
and  even  250  feet.  The  consequence  was  that 
the  carriages  heretofore  in  use  -vvere  obstructed,  not 
only  by  the  i-ubbing  of  the  surfaces  of  the  -wheels 
upon  the  rails,  already  mentioned,  but  also  by  the 
friction  of  the  flange  of  the  wheel  against  the  side 
of  the  rail.  This  difficulty  has,  however,  been  in  a 
great  measure  remedied  by  an  improvement  made 
in  the  form  of  the  rim  of  the  -n-heel.  The  part  on 
-which  this  rim  ordinarily  rolls  on  the  rail,  i^  made 
cylindrical,  this  being  the  form  of  bearing  evidently 
the  least  injurious  to  the  road,  as  the  -weight  resting 
perpendicularly  upon  the  rails  has  no  tendency  to 
displace  them  or  their  supports,  But  between  this 
ordjnary  bearing  and  the  flange,  a  distance  of  about 
one  inch  in  a  -wheel  of  thirty  inches  in  diameter  the 
rim  -was  made  conical,  rising  towards  the  flange  one 
sixth  of  an  inch,  and  tlnis  gradually  inci-easing  in 
diameter.  Wherever  the  road  bends,  the  -vvlicel, 
rolling  on  the  exterior,  and,  in  such  case  longer 
track,  -will,  in  consequence  of  the  tendency  of  the 


carriage  to  move  in  a  right  line,   be  Ciirried  \ip  a 
little  on  the  rail,  so  as  to  bear  upon   the   conical 
part  of  the  rim,  which  gives  a  bearing    circumfe- 
rence of  the  wheel  on  that  side  greater  than  that  of 
the  wheel  at  the  opposite  end  of  the  same  axle. 
The  tendency,  accordingly,  is  to  keep  the  car  in 
the  centre  of  the  tracks,  by  producing  a  curvilinear 
motion  in  the  waggon.exactly  corresponding  to  the 
curve  of  the  road.     In  the  report  made  by  Mr. 
Knight  (of  the   United  States  of    America),    in 
1830,  he   says  that  a  car,  -with  wheels  such  as 
those   already   described,   -was  run  upon   a  part 
of    the    Baltimore    and    Ohio    railroad,     -«-herc 
the  greatest  curvatures  were  of  a  radius  of  400 
feet,    at    the     rate    of    fifteen    miles    per   hour. 
In  his  report  of  October  I,  1831,  Mr.  Knight  says 
that  the  additional  friction  on  such  a  curve,  above 
that  on  a  straight  road,  is  1  in  14  IS,  equal  to  3.72 
feet  in  a  mile,  with  Winan's  car,  and  I   in  366 
equal  to  14.83  feet  in  a  mile,  with  another  car.    If 
the  diameter  of  the  wheel  is  increased,  that  of  the 
conical  part  of  the  rim  should  be  increased   also, 
making  the  rise  of  tlie  conical  part  between  the 
flange  and  the  cylindrical  part  (as  Mr.  Knight  es- 
timates in  his  report  of  February,  1830),  one  fifth 
uf  an  inch  in  a  wheel  of  three  feet  diameter,  and 
one  fourth  of  an  inch  in  a  wheel  of  four  feet  diame- 
ter. Inliisreportof  October  I,  1831,  he  says  he  had 
changed  the  ratio  of  the  conical  part  of  the  rim,  on 
wheels  of  the  same  size,  from  that  of  one  to  six,  to 
that  of  one  to  five,  and  had  increased  the  length  of 
the  conical  part  to  1  S-lGths  of  an  inch  :  and  that 
he  thinks  the  form   of  the  rim  was  thereby  im- 
proved. In  tho  same  report,  Mr.  Knight  describes 
a  method  of  turning  a  very  short  curve  of  a  quad- 
rant of  a   circle  on  a  radius   of   sixty  feet,   by 
making  a  plate  with  a  groove  for  the  flange  of  the 
wheel  on  the  longer  track  to  run  in ;  thus,  in  tliis 
case,  making  the  difl'erence  of  the  rolling  circum- 
ferenco  of  the  -wheels  correspond  to  that  of  the 
two  tracks.     This  plan  was  adopted  for  the  piu- 
pose  of  turning  corners  or  streets  in  towns,  and, 
from  experiments  that  have  been  made,  promises 
to  be  successful. 

Inclined  Planes. — Where  the  inclination  of  the 
road  is  greater  than  that  for  which  the  ordinary 
po-wer  is  calculated,  the  ascent  must  be  effected  by 
means  of  an  additional  power,  the  amount  of  which 
can  be  readily  computed,  since,  in  these  parts,  no 
additional  friction  of  the  cars  or  -wheels  is  to  be 
provided  for,  and  only  the  additional  vesistauco 
arising  from  gravity  is  to  be  overcome;.  If,  for 
instance,  the  additional  inclination  is  one  in  ninety- 
six,  or  fifty-five  feet  in  a  mile,  the  additional  power 
must  be  to  the  -weight  as  one  to  ninety-six,  or  as 
fifty-fire  to  the  number  of  feet  in  a  mile,  namely, 
5280.  In  descending  planes,  so  much  inclined 
that  the  gravity  -would  move  the  carriages  too 
rapidly  for  safety,  the  velocity  is  checked  by  means 
of  a  break,  which  consists  of  a  piece  of  wood  of 
the  same  curvature  as  the  rim  of  a  set  of  the 
■wheels,  upon  which  the  break  is  pressed  by  means 
of  a  lever,  so  adjusted  as  to  be  within  reach  of  the 
conductor,  in  his  position  on  the  carriage. 

Power. — Gravity,  liorse  po-wer,  and  steam  po-wer 
have  been  used  on  railroads.  Where  the  road  is 
sufficiently  and  uniformly  descending  in  one  direc- 
tion, gravity  may  be  relied  upon  as  a  motive  power 
in  that  direction;  but  on  railroads  generally,  some 
other  power  must  be  resorted  to  in  each  direction. 
At  the  time  of  the  construction  of  the  Liverpool 
and  Manchester  raihvay,  much  discussion  took 
place,  as  to  the  expediency  of  using  stationary  or 
locomotive  3teani-cngincs.    Tho  result  of  the  deli- 
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beratioiis  was,  that  if  locomotives  could  be  con- 
structed -rtilhiji  certain  conditions  as  to  weiglit  and 
speed,  they  would  be  preferable.  The  directors 
accordingly  ofl'ered  a  premium  for  the  construction 
of  such  a  locomotive,  as  should  perform  according 
to  the  conditions  prescribed.  At  the  celebrated 
trial  on  tliat  road  in  October,  1829,  of  which  Mr, 
Wood  gives  a  particular  account  in  tlio  edition  of 
1831  of  his  work  on  railroads,  the  locomotive,  cal- 
led the  Rocket,  constructed  upon  the  plan  of  Mr. 
Robert  Stevenson,  was  found  to  come  within  the 
proposed  conditions,  and  accordingly  the  decision, 
in  respect  to  that  road,  was  in  favor  of  locomotives. 
The  opinion  in  favor  of  this  kind  of  power  of  road, 
of  which  the  inclination  does  not  exceed  about 
thirty  feet  in  a  mile,  has  become  pretty  fully  esta- 
blished. Stationary  power  can  be  used  to  advantage 
only  on  lines  of  vei"y  great  transportation,  as  the 
expense  is  necessarily  very  great,  and  almost  the 
same,  whether  the  transportation  be  greater  or  less. 
Another  objection  to  the  use  of  stationary  power  is, 
that  its  interruption,  in  any  part,  breaks  up  the  line 
for  the  time,  which  is  not  necessarily  the  case  with 
a  locomotive.  The  alternative,  accordingly,  is 
between  the  use  of  locomotive  steam  engines  or 
horses,  and  the  choice  must  be  determined  by  the 
particular  circumstances  of  the  line  of  transporta- 
tion. The  advantages  of  this  species  of  road  are 
illustratedby  the  action  of  a  horse  upon  it,  compared 
with  his  performance  upon  the  best  turnpike,  being 
as  Mr.  Wood  assumes  in  one  of  his  estimates,  in  the 
proportion  of  7.5  to  1  ;  thus  enabling  us  to  dis- 
pense with  thirteen  out  of  fifteen  horses  required 
for  transportation  on  the  best  common  roads.  The 
horse's  power  of  draught  is  much  the  greatest  at  a 
low  rate  of  speed,  since  the  more  rapid  the  velocity 
the  greater  proportion  of  his  muscular  exertion  is 
required  to  transport  his  own  weight.  But  it  is 
ascertained,  on  the  Baltimore  and  Ohio  railroad 
that  a  speed  of  ten  miles  an  hour  may  bo  kept  up 
by  horses  travelling  stages  of  six  miles  each, which 
would  perform  the  whole  distance  between  Balti- 
more and  the  Ohio  river  in  thirty-six  hours.  The 
whole  expense  of  transportation  by  horse  power, 
including  cars,  drivers,  and  every  expense  except 
repairs  of  the  road,  on  the  same  railroad,  from 
Januai-y  to  September,  1831,  amounted  to  about 
one  third  of  the  gross  tolls  received  ;  and  this  ex- 
pense, it  was  calculated,  might  be  very  materially 
reduced.  The  average  consumption  of  coke  by  a 
locomotive  engine,  on  a  passage  from  Liverpool  to 
Manchester,  thirty-two  miles,  is  stated  by  Mr. 
Wood  to  be  800  pounds,  and  the  water  evaporated 
225  gallons  per  hour  and  450  gallons  on  the  passage. 
Mr.  Wood  computes  that  one  of  those  locomotives 
will  perform  the  work  of  240  horses  travelling  at 
the  rate  of  ten  miles  per  hour  upon  a  turnpike  road, 
the  velocity  of  the  locomotive  being  fifteen  miles 
per  hour.  The  fact  is  well  established,  that  whore 
the  transportation  is  siifiicient  for  supplying  ade- 
quate loads  for  locomotive  engines,  and  where  the 
road  is  so  constructed  that  they  can  bo  advantage- 
ously used,  and  where  fuel  is  not  exceedingly  ex- 
pensive, they  afford  much  the  most  economical 
motive  power. 

HELIOGRAPHY. 

It  is  remarkable,  that,  producing  images  by  means 
of  light,  and  which  has  lately  attracted  so  large  a 
share  of  public  attention,  under  the  various  names 
of  Photography — Photogenic  Drawing — the  Da- 
guerrotype,  &c.,  should  have  been  discovered  by 
three  different  persons  at  the  same  time,  and  that 


their  methods  should  be  totally  distinct  from  each 
other — that  of  Mr.  Fox  Tall)ot,  descriljid  so  fully 
in  our  earlier  numbers — that  of  M.  Daguerre,  ex- 
plained in  No.  XXII — and  that  of  M.  J.  N. 
Neipce,  the  account  of  whose  process  is  as  follows, 
given  in  Mr.  Neipce' s  own  words  : — 

The  discovery  which  I  have  made,  and  to  which 
I  give  the  name  gf  Heliography,  consists  in  repro- 
ducing spuntaneousbj  by  the  action  of  light,  with 
the  gradations  of  tints  from  black  to  white,  the 
images  received  by  the  camera  obscura. 

Fundamental  Principle  of  the  Discovert/. — Light, 
in  its  state  of  composition  and  decomposition,  acts 
chemically  upon  bodies.  It  is  absorbed,  it  com- 
bines with  them,  and  communicates  to  them  new 
properties.  Thus  it  augments  the  natural  consis- 
tency of  somfe  of  these  bodies  :  it  solidifies  them 
even,  and  renders  them  more  or  less  insoluble 
according  to  the  duration  or  intensity  of  its  action. 

Such,  in  a  few  words,  is  the  principle  of  the 
discovery. 

Primary  Material.  Preparation. — The  sub- 
stance or  primaiy  I  employ — that  which  has  suc- 
ceeded best  with  me,  and  which  concurs  most 
immediately  to  produce  the  effect  is  asphaltum  or 
bitumen  of  Judea,  prepared  in  the  following 
manner : — 

I  fill  a  wine-glass  about  half  with  this  pulverised 
bitumen.  I  pour  upon  it  drop  by  drop  tiie  essen- 
tial oil  of  lavender  till  the  bitumen  can  absorb  no 
more,  and  till  it  be  completely  saturated.  I 
afterwards  add  as  much  more  of  the  essential  oil  as 
causes  the  whole  to  stand  about  three  lines  above 
the  mixture,  which  is  then  covered  and  submitted 
to  a  gentle  heat  until  the  whole  essential  oil  be 
saturated  with  the  coloring  matter  of  the  bitumen. 
If  this  varnish  should  not  yet  possess  the  requisite 
consistency,  it  is  to  be  allowed  to  evaporate  atmos- 
pherically in  a  dish,  care  being  taken  to  protect  it 
from  moisture,  by  which  it  is  injured,  and  finally 
decomposed.  If  in  winter,  or  during  rainy  weather, 
the  precaution  is  doubly  necessary. 

A  small  quantity  of  this  varnish  applied  cold, 
with  a  light  roll  of  very  soft  skin,  to  a  highly 
polished  tablet  of  plated  silver,  wUl  impart  to  it  a 
fine  Vermillion  color,  and  will  cover  it  with  a  very 
thin  and  equal  coating  ;  the  plate  is  afterwards  to 
be  placed  on  heated  iron,  which  is  wrapped  round 
with  several  folds  of  paper,  whence  by  this  means 
all  the  moisture  has  been  previously  expelled. 
When  the  varnish  has  ceased  to  simmer,  the  plate 
is  withdrav;n,  and  left  to  cool  and  dry  in  a  gentle 
temperature,  secured  against  contact  w-ith  a  damj) 
atmosphere.  I  ought  not  to  omit  mentioning  tliat 
it  is  principally  in  applying  the  varnish  that  this  last 
precaution  is  indispensable.  In  this  part  of  the 
operation,  a  light  circle  of  metal,  with  a  handle  in 
the  centre,  should  be  held  before  the  mouth  in  order 
to  condense  the  moisture  of  the  resjiiration, 

The  plate  thus  prepared  may  be  immediately 
submitted  in  the  focus  of  the  camera  to  the  im- 
pressions of  the  luminous  fluid.  But  even,  after 
liavingbeen  thus  exposed,  a  length  of  time  sufficient 
for  receiving  the  imjjressions  of  external  objects, 
nothing  is  externally  apparent  to  show  that  these 
impressions  exist.  The  forms  of  the  future  picture 
remain  still  invisible.  Tlie  nc.\t  oj)cration  then  is  to 
disengage  the  shrouded  imagery,  and  this  is  accom- 
plished by  a  solvent. 

Of  the  Solvent,  and  Manner  of  its  Preparation. — 
As  the  solvent  must  be  adajjted  to  tlic  purposes  for 
which  it  is  designed,  the  task  is  difhcult  tu  fix  with 
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certainty  the  proportions  of  its  components ;  but 
in  all  cases  it  is  better  that  it  be  too  weak  than 
too  strong.  That  which  I  employ  in  preference,  is 
composed  of  one  part,  not  by  weight  but  volume, 
of  essential  oil  of  lavender  poured  upon  ten  parts, 
by  measure  also,  of  oil  of  white  petroleum.  The 
mixture  which  is  first  of  a  milky  consistency, 
becomes  perfectly  clear  in  two  or  three  days.  This 
compound  will  act  several  times  in  succession.  It 
loses  its  dissolving  power  only  when  it  approaches 
the  point  of  saturation  :  this  state  is  readily  dis- 
tinguished by  an  opaque  appearance  and  dark  brown 
color. 

The  plate  or  tablet  varnished  as  described,  and 
exposed  as  directed,  having  been  withdrawn  from 
the  camera,  a  vessel  of  tinned  iron  sojnewhat  larger 
thsftl  it,  and  about  an  inch  deep,  is  previously 
prepared  and  filled  with  the  solvent  to  a  depth 
sufficient  to  cover  the  plate.  Into  this  liquid  the 
tablet  is  plunged,  and  the  operator,  observing  it  by 
reflected  light,  begins  to  perceive  the  images  of  the 
objects  to  which  it  had  been  exposed,  gradually 
unfolding  their  fonns,  though  still  veiled  by  the 
supernatant  fluid  continually  becoming  darker  from 
saturation  with  varnish.  The  plate  is  then  lifted 
out  and  held  in  a  vertical  position  till  as  much  as 
possible  of  the  solvent  has  been  allowed  to  drop 
away.  When  the  dropping  has  ceased,  we  proceed 
to  the  last  and  not  least  important  operation. 

Washint/.  Manner  of  Procedure. — A  very  sim- 
ple apparatus  answers  for  this  operation,  namely,  a 
board  about  four  feet  long,  and  somewhat  broader 
than  the  tablet.  Along  each  side  of  this  board 
runs  a  ledge  or  border  projecting  two  inches  above 
its  surface.  It  is  fixed  to  a  support  by  hinges  at 
its  upper  extremity,  in  such  a  manner  as  permits 
its  angle  of  inclination  to  be  varied  at  pleasure, 
that  the  water  thrown  upon  it  may  run  off  with  the 
requisite  velocity.  The  lower  end  rests  upon  the 
vessel  intended  to  receive  the  water  as  it  Hows  down. 
The  tablet  is  carefully  placed  upon  the  board 
thus  inclined,  and  is  prevented  from  slipping  down 
by  two  little  blocks,  which  ought  not  to  exceed  the 
thickness  of  plate,  that  there  may  be  no  ripple  in 
the  descending  stream.  Tepid  water  should  be 
used  in  a  cold  day.  The  water  must  by  no  means 
be  poured  directly  upon  the  plate,  but  above  it  on 
the  board,  so  that  descending  in  a  stream  it  may 
clear  away  all  the  remaining  solvent  that  may  yet 
adhere  to  the  varnish. 

Now,  at  length,  the  picture  is  completely  dis- 
eno-aged,  and  if  the  different  operations  have  been 
carefully  performed,  the  outlines  will  be  found  to 
possess  great  neatness,  especially  if  the  images 
have  been  received  in  a  camera  with  achromatic 
lenses. 

When  the  plate  is  removed  to  be  dried,  which 
must  be  done  with  great  care,  by  a  gentle  evapora- 
tion, it  must  be  kept  protected  from  humidity,  and 
covered  up  from  the  action  of  light. 

Of  all  substances  hitherto  tried,  silver  plated 
upon  copper  appears  to  nie  to  be  the  best  adapted 
for  reproducing  images,  by  reason  of  its  whiteness 
and  structure.  One  thing  is  certain,  that  after  the 
washing,  provided  the  impression  has  been  well 
dried,  the  result  obtained  is  already  satisfactory.  It 
were,  however,  to  be  desired  that,  by  blackening 
the  plate,  we  could  obtain  all  the  gradations  of 
tones  from  black  to  white.  1  have,  therefore, 
turned  my  attention  to  this  subject,  and  employed 
at  first  liquid  sulphate  of  potussa.  But,  when 
concentrated,  it  attacks  the  varnish  ;  and,  if  reduced 


with  water,  it  only  reddens  the  metal.  This  two- 
fold defect  obliged  me  to  give  it  up.  The  substance 
which  I  now  employ  is  iodine,  which  possesses  the 
property  of  evaporating  at  the  temperature  of  the 
atmosphere.  In  order  to  blacken  the  plate  by  "this 
process,  we  have  only  to  place  it  upright  against 
one  of  the  sides  of  a  box,  open  above,  and  place 
some  grains  of  iodine  in  a  little  groove  cut  in  the 
bottom,  in  the  direction  of  the  opposite  side.  The 
box  is  then  covered  with  a  glass,  to  judge  of  the 
slow  but  certain  effect.  The  varnish  may  then  be 
removed  by  spirit  of  vnne. 

RecajjiUdation. — It  has  been  remarked  above,  all 
resins,  and  all  residue  of  essential  oils  are  decom- 
posable by  light  In  a  very  sensible  degree :  to 
produce  this  effect  it  ie  only  required  to  spread 
them  in  very  thin  coatings  over  a  proper  surface, 
and  to  find  a  solvent  which  suits  them.  We  may 
employ  as  dissolvents  oil  of  petroleum,  all  the 
essential  oils,  alcohol,  the  ethers,  and  caloric. 

M.  Niepce  plunged  the  tablet,  covered  with  a 
varnish  of  bitumen,  into  a  liquid  solvent.  But  such 
a  mode  of  applying  the  solvent  is  rarely  in  harmony 
with  the  diminished  intensity  of  the  light  in  photo- 
graphic sketches  obtained  by  the  camera. 

It  ever  happens  that  the  dissolvent  is  too  strong 
or  too  weak.  In  the  former  case  the  design  is 
destroyed  by  the  entire  removal  of  the  varnish  ;  in 
the  latter,  the  images  are  not  sufficiently  brought 
out,  and  the  design  remains  indistinct. 

The  effect  of  a  solvent  into  which  a  photographic 
design  is  immersed,  produces  the  removal  of  the 
varnish  in  those  points  where  the  solar  action  has 
been  weak,  or  indeed  according  to  the  nature  of  the 
solvent,  a  contrary  effect  follows,  that  is  to  say,  the 
points  strongly  acted  upon  by  the  solar  rays, 
namely  the  lights  of  the  picture,  are  eroded,  while 
the  shadows  remain  untouched.  This  takes  place 
for  instance  when  alcohol  is  used  instead  of  an 
essential  oil  as  a  dissolvent. 

Solvents  by  evaporation  or  by  the  effects  of 
caloric  are  much  preferable.  This  action  can 
always  be  arrested  at  pleasure.  But  in  this  case  it 
is  indispensable  that  the  ground  or  coating  do  not 
act  as  varnish,  it  must  be  tough  and  as  white  as 
possible.  The  vapor  of  the  solvent  merely  pene- 
trates the  coating  and  destroys  its  texture,  in 
proportion  to  the  greater  or  less  intensity  of  the 
light  by  which  the  design  wag  impressed.  This 
manner  of  operating  gives  a  gradation  of  tone 
altogether  impossible  to  be  attained  by  immersing 
the  design  in  any  solvent. 

A  SUBSCKIIUCR,  (Lanibeth.  I— 'Wt'  are  much  obliged  for  his 
vt'W  polite  letter,  wiiich  ho  will  see  we  liuve  acted  ii;)on. 

A  I'O'NSTAI^T  KKADER,  who  asks  respectii  g  New  Zealand 
Flux,  may  see  many  lieautlful  varieties  of  goods,  made  of 
Ihis  valuable  article,  at  Messrs  Thompson  and  Co.>,  Ge- 
neral Agents,  6,  Waterloo  Place,  and  »vill  receive,  wc 
doubt  not,  the  utmost  atti'uticm  to  his  inquiries. 

Received  ZAMO— BALLOONEU— Js.  Hy.— P.E.— H.  C.,&c. 

{f3^  Corresj)ond€nts  itnU please  to  observe,  that  this 
Magazine  will,  for  the  future,  be  printed  at 
Mile  End  ;  but  lest  such  an  alteration  should  in- 
convenience any  person,  letters  may  be  left  at 
the  Publisher's;  the  Printer^ s;  or,  if  by  post 
directed  to  the  Editor,  atbb,  Great  Prescot  Street. 

Printed  by  \^.  Fraxcis,  G,  White  Horse  Lane,  Mile  V.ni  Road. 
I'ubli.shed  every  Saturday  liy  W.  Riutiain,  12,  Paternoster 
Row,  and  may  be  had  of  all  Booksellers  and  Newsmen  in 
Town  and  Country. 
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Fig.  4. 
ELECTRO-MAGNETIC  SUSTAIl^ING  BATTERIES. 


Ma.  Sturgicon  was  the  first  to  form  and  apply  the 
pot  battery  to  the  purjioscs  of  electro-magnetism  ; 
and  tliat  many  years  since,  after  having  obsen^ed, 
that,  in  this  science,  the  electric  power  might  be 
diminished  almost  at  jdeasure,  provided  the  mag- 
netic power  be  increased  in  proportion  to  the 
diminution  of  the  other  element.  Instead,  therefore, 
of  using  the  immense  and  expensive  batteries  of 
former  times,  he  found  that  one,  holding  a  pint, 
or  at  most  a  c^uart  of  liquid,  was  amply  sufficient 
to  occasion  the  usual  magnetic  deflections,  rotations, 
&c.  His  battery  is  represented  in  Fig.  1.  It 
consists  of  two  copper  cylinders,  one  placed  within 
the  other,  and  with  a  bottom  connecting-  the  two. 
The  outer  cylinder  is  about  three  inches  diameter 


and  eightinchcs  high,  and  has  soldered  on  the  outside 
of  it  a  wire,  bearing  a  wooden  cup  to  hold  mercury. 
The  other  part  of  the  battery  is  a  cylinder  of  zinc, 
of  equal  length  to  the  coppers,  and  a  diameter 
between  each  ;  it  also  has  a  wire  and  wooden  cup 
soldered  to  it.  To  prevent  the  zinc  and  copper 
touching  each  other  when  in  use,  three  strips  ol 
wood  may  be  fastened  to  it  ))reviously,  or  a  wooden 
ring  put  on  at  the  bottom  of  the  zinc  cylinder.  To 
use  this  simple  battery,  fill  it  with  a  mixture  of 
nitric  acid  and  water,  about  one  i)art  of  the  former 
to  twelve  or  fourteen  of  the  latter — and  by  uniting 
the  two  cups  a  current  of  the  lluid  will  cireulite, 
which  will  be  of  considerable  intensity  ;  but  from 
the  violent  chemical  action  which  takes  place,  and 
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the  rapid  deposition  of  oxyde,  it  will  be  of  short 
duration  :  this,  though  a  valuable  instrument  for 
the  lecture  table,  yet  is  comparatively  useless  to 
show  the  chemical  decompositions  -which  depend 
upon  long-continued  galvanic  action.  The  constant 
battery  of  Mr.  Daniell  remedies  this  defect,  as  it 
remaiiis  in  action  with  scarcely  diminished  intensity 
for  some  days.  It  consists,  (see  Fig.  2,)  of  a 
copper  vessel,  three  inches  and  a  half  in  diameter, 
and  varying  in  height,  from  sixteen  to  twenty  inches, 
according  to  the  power  which  it  is  wished  to  obtain ; 
withinsidt  this,  at  the  distance  of  three  quarters  of 
an  inch  or  so,  is  a  second  cylinder,  made  of  zinc,  and 
without  a  bottom — each  of  these  is  furnished  with 
a  mercury  cup,  or  what  is  more  convenient,  a  small 
screw,  which  fixes  the  conducting  wires  in  holes 
prepared  for  them :  so  far  there  is  nothing  peculiar  ; 
but  Mr.  Daniell,  considering  the  cause  of  the 
decline  of  action  being  the  various  chemical 
decompositions  going  on,  interposed  between  the 
copper  and  zinc  a  membrane,  fonned  of  ox  gullet, 
drawing  it  like  a  bag  over  the  zinc  cylinder  ;  and 
also  a  rim,  or  shelf  of  copper  is  placed  withinside 
the  copper  vessel,  perforated  with  holes.  This  is 
the  whole  construction  of  this  simple  instrument. 
To  use  it,  the  outer  cell  is  filled  with  a  saturated 
solution  of  sulphate  of  copper,  (blue  stone,)  and 
portions  of  the  solid  salt  are  placed  upon  the 
circular  jdate,  or  shelf,  for  the  purpose  of  keeping 
the  solution  always  in  a  state  of  saturation.  The 
internal  tube  is  filled  with  a  very  weak  solution  of 
sulphuric  acid  and  water,  or  it  may  be  salt  and 
water.  A  very  great  improvement  upon  this  battery 
is,  to  substitute  for  the  ox  gullet,  a  porous  porcelain 
tube,  and  instead  of  the  cylinder  of  zinc,  a  thick 
rod  of  that  metal  covered  carefully  with  mercury, 
and  merely  supported  at  the  top  by  a  cross  bar,  as 
in  Fig.  3,  The  mixture  for  this  is,  eight  measures 
of  water  to  one  of  oil  of  ^^triol,  which  has  been 
saturated  with  sulphate  of  copper  for  the  outer 
compartment — placing  crystals  on  the  shelf  as 
before,  and  the  same  mixture  of  acid  and  water, 
but  without  the  copper  for  the  inner  space. 

A  number  of  such  cells  may  be  connected,  the 
zinc  side  of  one,  and  the  copper  side  of  the  next, 
as  shown  in  Fig.  4  ;  thus  making  a  complete  and 
very  powerful  battery.  Six  of  these,  holding  a  pint 
each,  may  be  used  effectually  with  Mr.  Bachhoffner's 
machine,  described  in  the  last  number. 

In  this  instrument  the  sulphate  of  zinc,  formed 
by  the  solution  of  the  zinc  rod,  is  retained  in  the 
membranous  bag,  or  the  porous  case,  and  pre- 
vented from  diffusing  itself  to  the  copper  surface, 
while  the  hydrogen,  instead  of  being  evolved  as  gas 
on  the  surface  of  the  latter  metal,  decomposes  the 
oxyde  of  copper  of  the  salt  there,  and  occasions  a 
deposition  of  metallic  copper  on  the  copper-plate. 
Such  a  circle  will  not  vary  in  its  action  for  hours 
together,  which  makes  it  invaluable  in  the  investi- 
gation of  voltaic  laws.  It  owes  its  superiority 
principally  to  these  circumstances  : — to  the  amalga- 
mation of  the  zinc,  which  prevents  the  waste  of 
that  metal  by  solution  when  the  circuit  is  not  com- 
pleted ;  to  the  non-occurrence  of  the  precipitation 
of  zinc  upon  the  copper  surface  ;  and  to  the  com- 
])lete  absorption  of  the  hydrogen  at  the  copper 
surface — the  adhesion  of  globules  of  gas  to  the 
metallic  plates  greatly  diminishing,  and  introducing 
much  irregularity  into  the  action  of  a  circle. 


MANUFACTURE  OF  PENS. 

Quills  appear  to  have  been  employed,  at  least,  as 
early  as  the  seventh  century.  England  is  supplied 
■wilh  this  article  from  Russia  and  Poland,  w^here 
immense  flocks  of  geese  arc  fed  for  the  sake  of 
their  quills.  The  quantity  exported  from  St. 
Petersburgh,  varies  from  six  to  twenty-seven  mil- 
lions. Twenty  millions  were  last  year  imported 
into  England  from  these  countries.  We  may  form 
some  idea  of  the  number  of  geese  which  must  be 
required  to  afford  the  supply,  when  we  consider, 
that  each  wing  produces  about  five  good  quills, 
and  that,  by  proper  management,  a  goose  may 
afford  twenty  quills  during  the  year.  Hence,  it  is 
obvious,  that  the  geese  of  Great  Britain  and  Ire- 
land, could  afford  but  a  very  limited  supply.  The 
feathers  of  the  geese  of  the  latter  countries  are 
employed  for  making  beds. 

The  preparation  of  quills,  or  touching,  as  it  is 
called,  is  a  curious  and  nice  process.  The  Dutch 
possessed  the  complete  monopoly  of  the  quill 
manufacture  until  about  70  years  ago,  when  the 
process  was  introduced  into  this  country,  and  now 
our  ouills  are  infinitely  superior  to  those  of 
Holland. 

The  quills  are  first  moistened,  not  by  immersion, 
but  by  dipping  their  extremities  into  water  and 
allowing  the  remaining  parts  to  absorb  moisture 
by  capillary  attraction.  They  are  then  heated  in 
the  fire  or  in  a  charcoal  chatter,  and  are  passed 
quickly  under  an  instrument  with  a  fine  edge 
Avhich'flattens  them,  in  such  a  manner  as  to  render 
them  apparently  useless.  They  are  then  scraped, 
and  again  exposed  to  heat,  when  they  are  restored 
to  their  original  form.  This  is  a  remarkable  fact, 
and  deserves  to  be  attended  to.  It  may  be  illus- 
trated by  taking  a  feather  and  crushing  it  with  the 
hand,  so  as  to  destroy  it  to  all  appearance.  If  wc 
now  expose  it  to  the  action  of  steam  or  a  similar 
temperature,  it  will  speedily  assume  its  pristine 
condition.  Many  of  the  quills,  after  this  prepara- 
tion, arc  cut  into  pens  by  means  of  the  peu-cutter's 
knife,  and  are  also  trimmed.  A  pen-cutter  will 
cut  in  a  day,  iwo-thirds  of  a  long  thousand,  which 
consists  of  I,2UU,  according  to  the  stationers' 
computation.  A  house  in  Shoe-lane,  cuts  gene- 
rally about  six  millions  of  pens,  and  last  year, 
nolwithstandiijg  the  introduction  of  steel  pens,  it 
cut  more  than  it  had  done  in  any  previous  years. 
According  to  the  calculation  of  pen-makers,  not 
more  than  one  pen  in  ten  is  ever  mended. 

About  thirty-one  years  ago,  Mr.  Bramah  intro- 
duced portable  pens  into  this  country  from  Ncav 
York,  and  took  out  a  patent  for  their  manufacture. 
The  process  for  making  portable  pens  is  to  form  a 
vertical  section  of  the  barrel  of  the  quill  and  po- 
lish the  pieces.  The  pens  are  then  cut  with  a 
beautiful  instrument,  each  quill  affording  six  pens. 
When  they  have  been  nipped  coarsely,  a  polish  is 
given  with  the  pen-knife.  Sixty  thousand  of  these 
pens  are  manufactured  weekly  by  two  houses. 
An  attempt  was  made  to  apply  steel  tips  to  por- 
table quill  pens,  but  the  success  which  was  anti- 
cipated did  not  follow. 

Metallic  pens  appear  to  have  been  first  intro- 
duced as  rewards  for  merit,  but  steel  pens  for 
writing  were  first  made  by  Mr.  M'ise,  in  1803,  and 
were  fashioned  like  goose  pens. 

A  patent  was  taken  out  in  1812  for  pens  with 
flat  cheeks,  and  in  this  way  all  metallic  pens  were 
made  for  some  lime,  as  the  rhodium  pen  of  Dr. 
WoUaston,  and  the  iridium  pen  of  others.     About 


MAGAZINE  OF  SCIENCE. 


249 


fifteen  years  ago,  Mr.  Perry  bccran  to  make  pens, 
and  about  nine  years  ago  they  began  to  be  manu- 
factured at  Birmingliam.  Tlie  steel  is  pressed 
into  thin  sheets  by  a  rolling  press.  It  is  then  cut 
into  slips,  annealed  for  fourteen  hours,  and  again 
passed  under  the  roller.  By  means  of  a  peculiar 
cutting  machine  the  pens  are  formed  in  a  falchion 
shape.  But  one  half  of  the  steel  is  tiius  ^vasled, 
and  no  use  has  been  found  for  it.  It  is  so  thin 
that  it  cannot  be  welded,  and  it  cannot  be  melted 
because  it  catches  fu-e  and  bums,  in  consequence 
of  the  air  getting  access  between  its  tliin  leaves. 
The  fibres  of  the  steel  nin  in  one  direction,  and 
the  pens  are  cut  in  accordance  with  this  disposi- 
tion. The  pens  are  then  annealed.  Tlic  prepa- 
ration for  forming  the  slit  then  takes  place.  An 
extremely  fine-edged  chisel  is  brought  down  upon 
each  separately,  and  is  allowed  to  penetrate  two- 
tlurds  through  its  substance.  The  edge  of  this 
instrument  is  finer  than  any  razor,  but  is  mucli 
harder,  as  it  does  not  require  to  receive  an  edge 
during  the  whole  of  the  day.  This  superior  qua- 
lity is  given  to  the  steel  by  besting  it  for  several 
hours  with  a  hammer.  It  is  an  important  fact, 
and  appears  to  have  been  discovered  by  the  pen 
maniiiiicturers.  A  triangular  piece  is  next  cut 
out  at  the  upper  end  of  the  slit  in  the  pen,  which 
is  called  piercing.  The  next  object  is  to  give  them 
their  proper  shape,  which  is  eflectcd  by  means  of 
a  punch  fitting  into  a  corrcspondinjf  concavity. 

The  pens  are  then  heated  red  hot  and  dipped 
into  oil,  which  must  be  at  least  three  feet  deep. 
The  oil  in  a  few  weeks  loses  its  properties  and 
becomes  charred.  The  next  operation  is  polish- 
ing. This  is  effected  in  a  peculiar  apparatus, 
called,  emphatically,  the  rfeiv7,  consisting  of  a  fly 
wheel  and  box,  in  which  the  pens  are  placed,  and 
to  which  amotion  is  given,  resembling  that  re- 
quired in  shaking  together  materials  in  a  bag.  This 
motion  is  continued  for  eight  hours,  when  the  pens 
are  found  to  be  completely  deprived,  by  the  fric- 
tion against  each  other,  of  any  asperities  which 
might  have  existed  on  their  edges,  and  though  not 
visible  to  the  naked  eye,  would  have  (abstracted 
the  free  motion  of  the  pen  in  writing.  After  this 
they  are  tempered  in  a  box,  shaken  and  brouglit 
to  a  blue  color,  being  carefully  watched,  and  the 
heat  lessened  whenever  a  shade  of  yellow  is  ob- 
served on  their  surface.  The  split  is  now  com- 
pleted by  touching  its  side  with  a  pair  of  pincers. 

With  regard  to  the  number  of  steel  pens  maile, 
from  information  conimunirated  to  Dr.  Faraday, 
it  appears  that  Mr.  Pen7  manufaitures  one  hun- 
dred thousand  weekly,  or  five  million  two  hundied 
thousand  per  annum.  Mr.  Gillot  employs  3UU 
pair  of  hands,  and  consumes  40  tons  of  steel  an- 
nually. Now,  one  ton  of  steel  produces  about 
two  millions  of  pens.  Hence,  this  manufacturer 
alone  makes  eighty  millions  of  pens  annually.  The 
total  quantity  of  steel  employed  in  this  country 
for  making  pons  amounts  to  120  tons,  which  is 
equivalent  to  about  two  hundred  millions  of  pens. 

Notwithstanding  the  immense  product  of  the 
manufacture,  it  is  remarkable  that  the  consump- 
tion of  quills  has  not  diminished:  this  may  be 
accounted  for  by  the  consideration  tliat  within  the 
last  ten  or  fiftrcu  years,  the  populatitm  has  in- 
creased one-third,  and  three  petqde  now  can  write 
for  one  at  the  commencement  of  that  period  ;  and 
besides,  both  the  Continent  and  Ameiicaare  sup- 
plied by  us.  When  first  introduced,  steel  pens 
were  as  high  as  8s.  per  gross,  tlicy  then  fell  to  4s., 
and  recently  have  been  manui'aclured  at  Birming- 
ham at  as  low  a  price  as  id.  the  gross.     U  appears 


that  the  only  interest  that  has  s\i(l'crcd  by  the  em- 
ployment of  steel  pens  is  that  of  the  pen-knife 
makers.  Pons  have  also  been  made  of  horn  and 
tortoiseshcU,  and  it  is  no  small  consolation  to 
consider  that  if  steel  should  fail  us,  we  can  have 
recourse  to  such  abundant  materials. 


MIGRATION  OF  SWALLOWS. 

Towards  the  end  of  Septemljer,  the  chimney,  or 
common  swtUlows,    disai)pear.       There  have  been 
various  conjectures  concerning  the  manner  in  which 
these  birds,    and  some   of   their  kindred   species, 
dispose  of   themselves   during  the   winter.       The 
swift  is  the  only  one  of  this  genus,   about  which 
there  api)ears  to  be  httle  or  no   controversy — its 
early   retreat   and  strength  of  wing  rendering  its 
migration  almost  certain ;    but  with  regard  to  the 
rest,   namely,   the  swallow,  the  martin,   and  sand 
martin,  there  are  three  current  opinions,  each  of 
which  deserves  consideration.     The  first,  which  is 
principally  adopted   by    the    Swedish    and    other 
northern  naturalists,  is,  that  these  birds  pass  the 
cold  months  in  a  torpid  stale  under  water.     This 
apparently-improbable  su})i)osition  is  supported  by 
the  following  arguments.      The  places  in  which  the 
species  in  question  are  seen,  the  latest  and  carUest 
in  the  year,  are  the  banks  of  large  deep  i>onds  and 
rivers.     About  the  time  of  their  disappearing  they 
are  observed  to  roost  in  vast  numbers  on  branches 
of  trees  that  overhang  the  water,    which  by  their 
weight  are  observed  to  be  bent,  so  as   nearly  to 
touch  the  surface.     Some  obscure  reports  of  swal- 
lows having  been  dragged  up  in  a  torpid  state  from 
the  bottoms  of  lakes  have   been  eagerly   embraced 
by  the  favorers  of  this  hypothesis,  and  the  proof  is 
thus    supposed    to    be    complete.        Against   this 
opinion  there  are  the  following  obvious  arguments. 
The  swallow  tribe  live  wholly  on  insect  food,  and  it 
is  in  the  neighbourhood  of  waters  that  gnats  and 
other   winged  insects    principally   abound ;    when, 
therefore,  food  is  scarce,  it  is  not  to  be  wondered  at 
that   these    birds   should   resort   to   those    places, 
where  it  is  abeost  always  to  be  fouiul  in  a  greater 
or  less  quantity.     Young  swallows  in  autumn  arc 
universally  observed  to  roost  on  trees,  and  to  bo 
extremely  funil  of  congregating  ;    when,   therefore, 
they  have  fatigued  themselves   by  hawking  all  day 
about    the    nest,    it    is    highly    probable  that  they 
should  collect   in   large    numbers    on   the  nearest 
trees  ;  and,  besides,  those  branches  that  hang  over 
the  water  are  less  accessible  to  rats,   weasels,  and 
others  of  their  enemies.      Another  reason  too,  on 
the  supposition  of  their  migration,  may  account  for 
their  resorting  in  autumn  to  the  sides  of  rivers  ; 
for  by  following  the  course  of  the  stream  they  would 
more  readily  find  their  way  to  the  sea.     The  siqi- 
posed  fact  of  swallows  having  been  found  in  a  torpid 
state  under  water  greatly  wants  confinnation.      It 
is  likely    enough,     indeed,    that  some    have  been 
drowneil,   while   roosting,  by  the  rising  tide,    and 
been  fished   up  a  few  hours  after,   possibly   wlulo 
even  in  a  state  of  suspended  animation;  but  their 
internal  structure  wliolly  unfits  them  for  existing 
for  any  length  of  time  immersed  in  water. 

A  more  common  opinion  than  the  former  is, 
that  those  species  of  swidlows  above  mentioned, 
retire,  like  bats,  to  cavents  and  other  slultireil 
jdaces  duriny  the  cold  weather,  where  they  ;»«*••* 
t/ieir  time  in  a  torpid  .slate,  except  when  revived  hy 
a  fine  day  or  two  they  are  induced  by  huiifepr  to 
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make  their  appearance  in  the  open  air  ;  for  it  is  a 
known  fact,  and  one  that  ha])])ens  almost  every 
year,  that  a  week  of  tolerably  iniltl  weather  in  the 
middle  of  winter  never  fails  to  bring  out  a  few 
swallows,  who  disappear  again  on  the  return  of  the 
frost ;  there  are  also  a  few  sufficiently  authenticated 
instances  of  swallows  having  been  found  torpid  in 
the  shafts  of  old  coal  pits,  and  cliffs  by  the  sea  side. 
The  facts  as  far  as  they  go  are  conclusive,  namely, 
that  some  individuals  of  these  species  pass  the 
■winter  iu  this  country  in  a  torpid  state,  but  the 
instances  are  by  no  means  sufficiently  numerous  to 
preclude  the  necessity  of  disposing  of  the  main 
body  in  another  way,  for  from  their  multitudes,  if 
they  all  never  quitted  this  country,  it  ought  to  be 
by  no  means  an  uncommon  thing  to  discover  them 
in  their  winter  abodes,  especially  as  of  late  years 
they  have  been  accurately  searched  for,  and  the 
holes  of  the  sand  martins  have  been  repeatedly 
laid  open,  without  the  smallest  success. 

Concerning  the  third  hypothesis,  the  migration  of 
lilie  swallow  tribes,  it  may  be  observed,  that  all  the 
birds  of  this  genus  are  far  better  Hyers  than  many 
others,  whose  migration  is  universally  allowed,  and 
that  the  deficiency  of  food  is  a  very  sufficient 
motive  to  induce  them  to  retreat  to  warmer  cli- 
mates :  that  the  sudden  aj)pearance  in  spring  of  the 
main  body,  and  their  disap])earing  in  autumn,  to- 
gether with  the  occasional  appearance  of  a  few 
(luring  mild  weather  in  the  winter  months,  speaks 
loudly  in  favor  of  migration.  But  there  are  yet 
other  more  decisive  facts  to  be  related  in  proof  of 
this  opinion.  Mr.  White,  one  of  the  most  accurate 
observers  that  this  country  has  produced,  in  his 
"  Natural  History  of  Selborne,''  says,  "  If  ever  I 
saw  any  thing  like  actual  migration  it  was  last 
Michaelmas-day.  1  was  travelling,  and  out  early 
in  the  morning.  At  first  there  was  a  great  fog,  but 
by  the  time  1  was  got  seven  or  eight  miles  towards 
the  coast,  the  sun  broke  out  into  a  delicate  warm 
day.  We  were  then  on  a  large  heath  or  common, 
and  I  could  discern,  as  the  mi^t  began  to  clear 
away,  great  numbers  of  swallows,  (hirundines 
rusticie,)  clustering  on  the  stunted  shrubs  and 
bushes,  as  if  they  had  roosted  there  all  night.  As 
soon  as  the  air  became  clear  and  pleasant,  they 
were  all  on  the  vring  at  once,  and  by  a  placid  and 
easy  fiight  proceeded  on  southwards  towards  the  sea. 
After  this  I  did  not  see  any  more  flocks,  only  here 
and  there  a  straggler." 

Having  thus  launched  our  swallovTS,  let  us  fol- 
low them  in  their  course  across  the  sea.  In  the 
spring  of  the  year.  Sir  Charles  Wager  on  his  return 
up  the  channel  from  a  cruise,  during  some  very 
stormy  weather,  as  soon  as  he  came  within  sound- 
ings, fell  in  with  a  large  flock  of  swallows,  which 
immediately  settled,  like  a  swarm  of  bees,  on  the 
rigging.  They  were  so  tired  as  to  suffer  themselves 
to  be  taken  by  hand,  and  so  much  emaciated  from 
the  long  continuance  of  heavy  gales  tliat  they  had 
hail  to  contend  with,  as  to  be  reduced  to  mere  skin 
and  bone.  After  resting  tlieniselves  for  the  night 
they  resumed  their  fli,fc,ht  \w\t  iiioiniiig. 

Willoughby,  the  first  British  ornithologist,  du- 
ring a  visit  in  Spain,  observed  a  multitude  of  half- 
starved  swallows,  in  the  province  of  Andalusia,  on 
their  progress  to  the  south ;  and  the  brother  of 
Mr.  White,  before  mentioned,  had  ocular  demon- 
stration, duriug  the  spring  and  autumn,  of  tiie 
migration  of  birds  across  the  Straits,  among  which 
were  myriads  of  the  swallow  tribe,  and  many  of  our 
soft-biUoil  birds   of    passage.      In   passing   these 


Straits  they  scout  and  hurry  along  in  little  detached 
paVties  of  six  or  seven  in  a  company,  and  sweeping 
low,  just  over  the  land  and  water,  direct  their 
course  to  the  opposite  continent,  at  the  narrowest 
passage  they  can  find.  They  usually  slope  across 
the  bay  to  the  south-west,  and  so  pass  on  to 
Tangier. 

From  all  the  above  considerations,  it  seems  to  be 
pretty  evident  that  swallows  do  not  spend  the 
winter  imder  water  ;  that  a  few,  probably  some  of 
the  later  brood,  remain  with  us  durmg  the  winter, 
for  the  most  part  in  a  state  of  torpidity,  but  that 
the  main  body  migrates  across  the  channel  to 
Spain,  and  thence  at  Gibraltar  passes  to  the 
northern  shores  of  Africa,  returning  by  the  same 
road  in  the  spring  to  Great  Britain. 

The  opinion  that  swallows  migrate  to  warmer 
climes  at  the  approach  of  winter  is  supported  by 
Marsigb,  Ray,  Willoughby,  Catesby,  Reaumur, 
Adamson,  Buffon,  &c.  Pennant  and  White  were 
of  opinion  that  some  of  them  migrated,  and  that 
others  remained  torpid  in  the  holes  of  caverns  and 
trees.  The  third  opinion  :  viz.  that  swallows  lie  in 
a  torpid  state  at  the  bottom  of  lakes  and  rivers  is 
adopted  by  Scha;ffer,  Hevelius,  Derham,  Klein, 
EUis,  Linnaeus,  and  Kalm. 


PERMANENT   ELECTRO-MAGNETS. 

BY    MB.    J.  L.  SMITH. 

Eyeb  since  galvanism  has  been  known  to  produce 
magnetism,  especially  under  certain  forms  of  ap- 
paratus, it  has  been  a  great  desideratum  to  retain, 
permanently,  the  great  power  that  is  generated 
within  the  limits  of  a  few  square  inches  of  metal. 

A  few  years  since,  having  seen  what  an  intense 
degree  of  magnetic  force  could  be  generated  in  a 
bar  of  soft  iron,  by  passing  galvanic  currents 
around  it ;  the  idea  (very  natural  to  most  persons 
witnessing  the  same  experiment)  occurred  to  me, 
whether  this  magnetism  could  not  in  some  manner 
be  retained  ;  I  was  aware  that  so  long  as  soft  iron 
was  made  the  agent  it  could  not ;  and  if  tcmpcnKl 
steel  was  used  a,  difficulty  would  also  present  it- 
self, and  it  was  not  until  about  eight  or  ten  months 
since  that  the  /ollowing  experiments  were  put 
into  operation.  The  object  that  I  had  in  view 
was  to  substitute  for  the  iron  used  in  the  electro- 
magnet, red  hot  steel  and  cool  it  suddenly. 

A  few  feet  of  copper  wire  were  coiled  as  shown 
in  the  figure,  the  arrangement  being  such  that  tho 
galvanism  in  its  circuit  would  generate  north  and 
south  polarities,  at  the  end  of  the  respective  coils. 


Negative  Pole. 


Positive  Polo. 


The  coils  were  varnished  in  order  that  they  might 
be  immersed  in  water,  without  any  interruption 
taking  place  iu  the  current  of  the  galvanic  fluid. 
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The  two  extremities  of  tlio  wire  were  attacliod  to 
•,i  battery,  coiisistinp;  of  i\  siiitrle  pair  of  jilates,  each 
l)lato  of  about  twelve  scuiare  iuclies.  A  liorse- 
ahoe  of  soft  iron  was  th(>n  iiitroducod  into  the 
coils  to  test  their  magnetic  power;  the  iron  was 
found  capable  of  sustainini;-  about  one  and  a  half 
pounds.  After  withdrawing  the  iron,  a  picco  of 
steel,  of  tlie  same  shape,  made  red  hot,  was  in- 
troduced, and  both  steel  and  wire  were  i)lunged 
into  cold  water,  and  contrary  to  my  expectation, 
the  steel  was  found  to  be  but  feebly  magnetic. 
I^  then  repeated  the  experiment,  with  this  difl'er- 
e'uce,  that  before  cooling  the  steel,  I  united  its 
two  extremities  (projecting  below  the  ends  of  the 
coils)  by  a  pieco  of  soft  iron,  whicli  by  keeping 
up  the  circulation  of  the  magnetic  fluid,  enabled 
me  to  procure  a  magnet  of  some  power,  that  is  to 
say,  the  steel  used  weighing  one  ounce,  after  under- 
going this  process,  was  able  to  sustain  six  ounces. 
It  must  be  recollected,  that  the  instruments  used 
were  of  a  nule  character,  and  that  they  could  not 
create  a  temporary  magnet  of  more  than  one  and 
a  half  pounds  power.  By  this  experiment  it  will 
be  seen  that  one-fourth  the  maximum  power  de- 
veloped was  secured  permanently,  but  it  is  not  to 
be  supposed  tliat  in  all  instances  the  ratio  of  the 
power  secured,  to  the  power  developed,  will  be  as 
great  as  in  this,  but  I  believe,  if  proper  propor- 
tions be  observed  in  the  steel  used,  there  will  be 
an  approximation  to  this  ratio,  even  when  the 
magnetic  force  is  of  great  intensity. 

This  method  of  making  magnets  may  bo  of 
some  practical  utility,  for  the  apparatus  required 
is  of  the  simplest  kind,  consisting  merely  of  a  few 
feet  of  wire ;  moreover  the  magnets  produced  arc 
of  a  greater  power  in  proportion  to  the  generating 
energy,  than  those  made  by  any  other  process  witli 
which  I  am  acquainted. 

I  will  here  mention  an  experiment  which  I  have 
tried  in  common  with  others,  of  making  magnets 
by  attaching  red  hot  pieces  of  steel  to  an  artificial 
magnet,  or  to  the  temporary  electro-magnet,  and 
cooling  them  suddenly. 

To  an  artificial  magnet  capable  of  sustaining 
eight  pounds,  I  applied  a  piece  of  ignited  steel 
weighing  one  ounce,  semicircular  in  form,  and 
immersed  it  in  water;  it  was  found  capable  of 
sustaining  three  ounces,  only  about  one-fortieth  of 
the  power  used,  and  in  no  experiment,  although 
many  were  made,  was  the  ratio  between  the  pro- 
duced and  the  producing  powers  greater. 

The  reason  of  this  great  disproportion  appears 
to  be,  that  wlien  the  metal  is  raised  to  a  red  heat, 
magnetism  is  not  easily  induced  in  it,  and  that  it 
is  only  when  it  arrives  at  a  lower  temperature  in 
the  cooling  process,  that  it  receives  that  magnetic 
virtue  which  it  retains,  and  this  no  doubt  also 
accounts  for  its  inferiority  to  the  first  method  men- 
tioned— for  there  the  galvanic  fluid  is  made  to 
circulate  around  the  steel ;  and  the  current  of  the 
magnetic  fluid  is  also  kept  continuous  by  the  soft 
iron  uniting  the  two  poles. — SiUtman'n  Atuericun 
Journul. 


ANALYSIS  OF  MINERALS. 

( Resumed  from  page  Ml.) 

TKKTS. 

The  former  ])aper  treated  of  the  management  of 
the  blow-pijie,  as  npi)licable  to  ascertain  the  chemical 
nliara(;ter  of  mineral  substances — a  valuable  part  of 
analysis,  bvit  which   inu=t  be  followed   up   by  pro- 


cesses more  particularly  chemical,  as  although  tlit 
blow-pipe  drives  otf  some  matters  in  vapor — dc- 
jjosits  others  in  a  metallic  form,  and  oIluTwisc 
changes  the  i-xttTual  form  and  characli^rs — yet  tests 
are  indis])eusable  in  i)roving  the  accuracy  of  the 
surmises  and  opinions,  which  the  acti(m  of  the 
blow-pipe  enables  us  to  form. 

The  princi]ial  tests  necessary  nro  sulphuric, 
nitric,  and  muriatic  acid — the  nitrate  of  silver — 
ammonia — acetate  of  lead — tincture  of  galls — 
j)russiate  of  potass — nitrate  of  barytes — and  the 
carbonate  of  soda.  The  manner  in  which  they  act, 
and  their  application  in  detecting  various  substances 
are  as  follows  : — 

Sulj)lniric  Acid  discovers  the  presenco  of  many 
other  acids  :  it  detects  the  curhonio  by  causing 
a  brisk  inodorous  effervescence ;  the  nitric  by 
disengaging  fumes,  which  become  orange  by  con- 
tact with  atmospheric  air;  the  muriatic  by  white 
fumes,  wliieh  become  beautifully  distinct  by  holding 
near  them  a  stopper  or  feather  moistened  with 
ammonia  ;  the  acetic  by  the  escape  of  pungent 
vapors,  having  the  well-known  odor  of  aromatic 
vinegar  ;  and  the  fluoric  by  the  moderate  efferves- 
cence, arising  from  suffocating  fumes,  which  rapidly 
corrode  glass  exposed  to  their  action. 

From  metallic  solutions,  it  precipitates  lead  and 
mercury  in  heavy  white  clouds  ;  they  may  be  dis- 
tinguished by  the  latter  ac(iuiring  a  yellow  tinge 
when  covered  with  boiling  water. 

The  earths  thrown  down  by  this  acid  are  barytes, 
strontian,  and  lime ;  the  two  first  are  totally  in- 
soluble, but  the  last  is  soluble  in  about  .")0U  parts  of 
water,  and  even  less,  if  an  excess  of  acid  should  be 
present. 

Nitric  Acid  is  extremely  useful  in  the  examination 
of  minerals,  from  its  powerful  action  on  most  of  the 
metals  and  earths.  To  use  it,  place  a  small  portion 
of  the  mineral  finely  powdered  in  a  watch-glass,  or 
small  glass  tube,  and  pouring  over  it  a  little  of  the 
acid,  expose  the  mixture  to  the  heat  of  a  spirit 
lamp  or  common  candle  :  the  solution  is  then  ready 
for  examination,  by  exposing  small  quantities  of  it 
separately  to  the  action  of  the  various  tests,  which 
is  best  done  in  narrow  glass  tubes,  into  which  about 
an  equal  quantity  of  water  may  bfe  previously 
poured. 

As  a  test  this  acid  is  of  no  use,  except  occasionally 
to  an  experienced  person.  Care  should  be  taken  to 
prevent  its  touching  the  fingers,  as  it  stains  the 
skin  a  deep  and  permanent  yellow. 

Muriatic  Acid  is  useful  as  a  solvent,  in  the  same 
manner  as  the  nitric  acid,  though  some  metals,  as 
lead  and  silver,  are  not  dissolved  in  it.  Tin,  on  tlie 
contrary,  is  readily  soluble  in  muriatic  acid  ;  the 
action  of  nitric  acid  on  that  metal  is  very  violent, 
converting  it  into  an  insoluble  white  oxide. 

As  a  test,  it  discovers  silver  and  lead,  with  which 
it  forms  a  white  i)recipitate  ;  the  former  becomes 
black  by  ex])0sure  to  light,  is  insolulile  in  water, 
mid  soluble  in  li(|uid  ammonia  ;  the  latter  is  not 
affected  by  ligiit,  and  is  soluble  in  nitric  acid,  or  in 
about  25  j)arts  of  boiling  water  :  it  also  detects 
manganese  by  the  disengagement  of  chlorine,  when 
exposed  to  heat  with  the  powder  of  any  mineral 
containing  a  considerable  jiroporliou  of  that  luetnl. 
Oxalic  Acid  is  usi'd  to  separate  the  oxiiles  of 
titanium  or  cerium  iVoiii  that  of  iron,  the  two  fornicr 
being  precipitated,  while  tin:  iron  remains  in  solu- 
tion ;  but  the  chief  aiiplicalion  of  this  uciil  is  for 
the  detection  of  lime.  Oxalate  of  iimmonia  being, 
however,  far  preferable  for  thif  |mrpose,   it  nmy  hi 
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formed  the  moment  reqmred,  by  mixing  a  little  of 
the  acid  in  a  tube  with  ammonia  :  on  adding  to  it  a 
solution  containing  lime,  the  smallest  particle  will 
be  discovered  ;  it  will  show  the  presence  of  lime  in 
almost  any  spring  water.  Magnesia,  if  in  any 
quantity,  will  be  ])recipitated,  but  not  until  after 
some  hours.  Should  barytes  or  strontian  be  pre- 
sent, they  must  be  previously  removed  by  sulphuric 

acid. 

Nitrate  of  Silver  is  a  most  delicate  test  for 
muriatic  acid,  with  which  it  forms  a  white  curdy 
precipitate,  which  speedily  blackens  by  exposure  to 
light.  With  sulphuretted  hydrogen,  or  any  sul- 
phurets,  it  forms  a  black  cloud,  and  with  chromic 
acid  a  carmine  red  precipitate. 

Ammonia  is  chiefly  useful  for  the  detection  of 
copper  and  nickel ;  when  added  in  excess  to  any 
solution  containing  those  metals,  they  will  be  re- 
dissolved  of  a  beautiful  bright  blue  :  to  distinguish 
the  copper  from  the  nickel,  add  sulphuric  or  nitric 
acid  till  the  color  has  disappeared,  and  on  immersing 
a  bar  of  zinc,  the  copper  will  be  precipitated,  but 
not  the  nickel.  Many  other  metals  are  thrown 
down  by  this  test :  as  mercury,  of  a  wliite  color, 
which  turns  brown  ;  silver,  grey  ;  iron,  brown  ; 
platina,  buff;  zinc,  white,  which  re-dissolves  in 
excess  of  ammonia. 

Acetate  of  Lead  discovers  carbonic,  muriatic,  or 
sulphuric  acid,  by  a  white  precipitate  :  the  carbonic 
is  known  by  the  precipitate  effervescing  with  nitric 
acid :  the  muriatic  by  its  being  soluble  in  acetic  or 
dilute  nitric  acid  which  that  produced  by  the 
sulphuric  acid  is  not.  Should  a  mineral  contain 
pfiosphoric  acid,  a  white  precipitate  will  be  formed, 
which  may  be  known  by  the  following  characters  : 
heated  by  the  blow-pipe  on  charcoal,  it  forms  a 
pearly  globule,  which  assumes  a  polyhedral  form 
immediately  the  heat  is  discontinued ;  on  again 
applying  the  blow-pipe,  the  phosphoric  acid  is 
decomposed,  burning  away  with  the  smell  of  phos- 
phorus, and  a  globule  of  pearl  lead  is  left.  This  is 
a  very  delicate  test  for  sul])hiiretted  hydrogen,  or 
sulphurets  in  general,  forming  with  tliem  a  black 
cloud. 

Tincture  of  Galls  is  a  valuable  test,  from  its 
extensive  application  to  metallic  solutions  ;  but  as 
it  is  influenced  by  the  presence  of  other  bodies,  it 
will  be  well  to  neutralize  very  carefully  any  excess 
of  acid,  (with  the  carbonate  of  soda)  previously  to 
using  the  test.  The  metallic  jirecipitates  are  : 
lead,  white  ;  cobalt,  yellowish  white  ;  nickel,  grey- 
ish white ;  bismuth  and  mercury,  orange ;  silver, 
yellowish  brown  ;  chrome,  brown  ;  copper  brown- 
ish ;  molybdena,  deep  brown ;  titanium,  reddish 
brown  ;  uranium,  chocolate  ;  platina,  dark  green  ; 
iron,  black — for  the  latter  it  is  a  very  delicate  test. 

Pricssiate  of  Potash  is  on  the  whole  the  most 
valuable  test  possessed  by  the  mineralogist,  from 
the  immediate  and  characteristic  effect  jiroduced  on 
nearly  aU  the  metallic  solutions,  without  the  dis- 
advantage of  having  its  effect  much  impeded  by 
foreign  bodies,  as  is  the  case  with  tincture  of  galls. 

"With  iron  it  forms  at  once  the  vivid  tint  of 
Prussian  Vdue  ;  w  ith  antimony,  arsenic,  lead,  silver, 
tin,  and  zinc,  its  precipitates  are  white :  (if  these 
metals  are  impure  the  precipitates  are  more  or  less 
colored)  ;  bismuth  and  nuuiganese,  yellowish  white  ; 
cobalt,  brownish  yellow;  chrome,  green;  nickel, 
sea-green;  titanium,  grass-green;  copper  and 
molybedena,  brown  ;  uranium,  reddish  brown. 

Nitrate  of  Barytes  is  a  useful  test  for  the 
discovery  of  suljihuric  acid,  with  which  it  forms  a 


heavy  white  precipitate,  insoluble  in  water  or  acids, 
but  melting  before  the  blow-pipe  into  an  opaque 
milky  globule  ;  the  carbonates  also  throw  down  a 
heavy  white  powder,  but  it  is  immediately  known 
by  its  being  re-dissolved  with  effervescence  in 
nitric  or  muriatic  acid.  This  test  is  frequently 
serviceable  for  freeing  nitric  solutions  from  the 
admixture  of  sulphuric  acid,  which  arises  from  the 
oxygenation  of  the  sulphur,  when  the  metallic  sul- 
phurets are  exposed  to  the  action  of  that  acid. 

Carbonate  of  Soda  throws  down  a  white  pre- 
cipitate with  lead,  titanium,  and  uranium  ;  a  peach 
or  mac  one  with  cobalt,  and  a  blue  one  with  copper  ; 
it  should  also  be  kept  for  the  purpose  of  neutralizing 
occasionally  the  excess  of  acid  in  metallic  solutions, 
which,  if  considerable,  always  more  or  less  affects 
the  action  of  other  tests.  It  is  sometimes  useful 
as  a  flux  for  the  blow-pipe,  particularly  in  the 
examination  of  the  ores  of  tin. 


ON  THE  CLOUDS,  &c.,  AS  PROGNOSTICS 
OF  THE  WEATHER, 

BY    J.    A.    SPENCER. 

To  those  whose  engagements  may  bo  at  all  in- 
fluenced by  the  ■weather,  a  knowledge  of  the 
formation  of  the  clouds  is  extremely  useful,  as 
tlicy  arc  the  nrivaiying  indicators  of  the  changes 
in  the  atmosphere. 

There  arc  seven  modifications  of  clouds — three 
simple,  two  intcnncdiate,   and  two  compound. 

I.  Tho  Simple — 1.  Cirrus.  2.  Cumulus.  3. 
Stratus. 

II.  Tho  Intermediate.  —  1.  Girro-Cumulus. 
2.  Cirro-Stratus. 

III.  The  Compound.— 1.  Curaulo  Stratus,  '2. 
Cumulo-Cirro-Stratus,  or  Nimbus. 

The  Cirrus  is  a  combination  of  fibres,  cither 
parallel,  or  diverging :  it  i^i  generally  the  higliest  of 
all  clouds,  and  sometimes  extends  over  more  than 
half  the  hemisphere,  although  at  others  it  is  only 
here  and  there  pencilled  in  the  clear  blue  sic 3. 
Dr.  Forster  lias  divided  the  Cirri  into  throe  classes, 
the  Reticular,  tho  Comoid,  and  the  Filiform  Cirri. 
The  Reticular  Cirrus  has,  as  its  name  implies,  the 
appearance  of  a  net.  The  Comoid  Cirrus  that  of 
a  distended  lock  of  hair;  and  the  Filiform  Cinus 
tliat  of  bundles  of  thread. 

The  Cirrus  is  generally  the  harbinger  of  wind, 
aud  when  it  descends  lower  than  usual  we  may 
predict  a  storm. 

The  Cinmdus  consists  of  convex  heaps,  rising 
from  a  hori>^ontal  base.  This  cloud  is  generally 
formed  in  the  lower  regions  of  the  atmosphere. 
When  the  harbinger  of  rain,  the  suiface  of  the 
Cumulus  lias  a  very  fleecy  appearance.  In  dry 
weather  the  surface  is  well  defined  and  rounded. 
It  frequently  remains  during  the  whole  day. 

The  Stratus  is  a  horizontal  sheet  of  clouds, 
formed  near  the  surface  of  the  earth.  It  includes 
tliosc  mists  which  frcqucndy  arise  from  low  and 
damp  situations.  It  generally  rises  about  sunset, 
and  disappears  soon  afier  sunrise.  The  appear- 
ance of  the  Stratus  is  generally  followed  by  a  fine 
day. 

The  Cirro-Cumithts  consists  of  small  roundish 
masses.  It  is  formed'  from  the  Cirrus.  This 
latter  cloud  is  frequently  seen  to  lose  its  fibrous 
nature,  and  form  itself  into  globular  and  irregular 
masses ;  this  is  the  C'irro-Cumulus.  It  is  fre- 
quently seen  in  summer,  and  is  generally  followed 


M^VGAZINE  OF  SCIENCE. 


223 


by  ftiir  weather,  but  wlicn  seen  together  with  tlie 
Cumulo-Stratus  it  is  the  sure  forerunner  ofa  storm, 

The  Cirro- Stratus. — The  forms  in  which  the 
Cirro-Stratus  appear  are  very  various.  Like  the 
Cirrus,  from  which  it  is  frequently  formed,  it  con- 
sists of  fibres,  though  they  are  generally  denser 
and  better  defined  than  those  which  form  the 
Cirrus.  This  cloud  has  frequently  the  appearance 
of  a  shoal  of  fish,  and  has  been  called  by  some, 
"  The  Mackerel-back  Sky."  At  other  times  it 
presents  the  appearance  of  a  tumbling  sea,  and  is 
then  mostly  attended  by  an  increase  of  tempera- 
ture and  thunder  storms.  Rainy  and  windy 
weather  generally  follow  the  appearance  of  the 
Cirro-Stratus. 

The  Cittnido-Stratus  is  composed  of  the  Cirro- 
Stratus,  blended  with  the  Cumulus.  It  frequently 
presents  the  appearance  of  vast  banks  of  clouds, 
with  overhanging  masses.  The  Cumulo-Stratus 
opens  a  wide  field  for  the  exercise  of  the  imagi- 
nation, in  tracing  the  outlines  of  cities,  towns, 
mountains,  giants,  and  fairies-  But,  alas!  these 
appearances  are  but  momentary,  as  the  Cumulo- 
Stratus  is  constantly  changing  its  form.  It  is  to 
this  cloud  only  that  the  following  description  of 
Shakespeare  will  apply  : — 

"  Sometimes  we  see  a  cloud  that's  dragonish; 
A  vapour,  sometimes  lilie  a  bear  or  lion, 
A  towered  citadel,  a  pendent  rock, 
A  forked  mountain,  a  blue  promontory 
With  trees  upon  "t,  that  nod  unto  the  world, 
And  mock  our  eyes  with  air. 
That  which  is  now  a  horse,  even  with  a  thought, 
The  rack  dissolves,  and  makes  it  indistinct. 
As  water  is  in  water  !" 

This  cloud  is  seen  in  all  countries  subject  to 
sudden  and  repeated  changes  in  the  atmosphere. 
It  predicts  neither  fair  nor  foul  weather. 

The  Cumido-Cirro  Stratus,  Nimbits,  or  Ram 
Cloud,  is  a  system  of  clouds  from  which  rain  is 
falling.  The  Cirrus  stretches  above  it,  while  the 
Cumulus  enters  it  from  beneath.  This  latter 
cloud  is  frequently  seen  to  rise  in  towering  masses 
in  the  air,  and  there  take  the  form  of  the  Cumulo- 
Stratus.  This  soon  becomes  more  dense,  and 
forms  the  Nimbus.  During  the  formation  of  the 
Cumulo-Stratus,  the  Cirro-Stratus  frequently  caps 
it.  There  is  no  cloud  so  easily  distinguished  as 
the  Nimbus,  and  even  those  who  are  unacquainted 
with  its  structure  can  generally  detect  it.  The 
lower  part  is  black  and  well  defined,  while  the 
upper  is  surrounded  by  mist. 

The  following  methods  of  prognosticating  the 
weather,  by  the  appearance  of  the  heavenly  bo- 
dies, are  extracted  from  an  old  work,  entitled 
*'  One  Thousand  Notable  Things." 

To  tell  the  weather  from  the  Sun  ; — "  If  the  sun 
rise  red  and  fiery  expect  wind  and  rain."  "  If  at 
sun-rising  it  be  cloudy,  and  the  clouds  disappear, 
as  the  sun  rises  higher,  it  is  a  sure  sign  of  fine 
weather."  "  If  the  sun  set  red,  it  is  a  sign  of 
fair  weather,"  "  If  it  set  in  a  muddy  misty 
color,  it  is  a  sign  of  rain." 

To  tell  the  weather  by  the  Moon : — "  If  the 
moon  shine  clear,  and  not  encompassed  about 
with  mists,  it  will  be  fair  weather."  "  If  the  moon 
is  misty  or  dim,  wind,  rain,  or  snow,  follows 
within  twenty-four  hours." 

To  tell  the  weather  by  the  Ster«.— "The  stars 
more  bright  than  ordinary  in  summer  signifies 
great  winds  and  wet."  "  If  they  twinkle  or 
blaze  in  winter,  the  wind  north  or  east,  is  a  sign 
of  great  frost."  •'  When  they  are  seen  to  fall  or 
shoot,  is  a  sign  of  a  great  rain  and  winds." 


To  tell  the  weather  by  the  Rainbow  : — "  If  two 
rainbows  appear,  signifies  fair  for  the  present,  and 
two  or  three  days  after  rain."  "  A  rainbow 
appearing  after  a  long  drought  is  a  sign  of  rain  ; 
but  after  a  long  time  of  Avet,  fair  weather."  "  If 
it  appear  big,  it  is  a  sign  of  much  wet ;  but  if  very 
red,  of  wind."  "  If  it  appear  in  the  morning,  it 
is  a  sign  of  small  rain,  and  presently  after  fair 
weather." 

To  tell  the  weather  from  the  Clouds: — "  If  they 
arc  round,  and  of  a  dapple  grey  color,  (Cirro- 
Cumulus,)  and  the  wind  north  or  east,  fair  wea- 
ther for  two  or  three  days  after."  "  If  they 
appear  like  towers  or  rocks  (Nimbus  ?)  It  is  a 
sign  of  much  rain."  "  If  clouds  that  arc  small, 
(Cumulus,)  grow  bigger  and  bigger,  it  a  sign  of 
much  rain ;  but  if  great  clouds  waste  and  grow 
less,  it  is  a  sign  of  fair  weatlier." 

To  tell  the  weather  from  Mists  : — "  If  they  arise 
from  rivers  and  ponds,  and  then  vanish,  fair 
weather."  "  If  from  thence  to  the  hill-tops,  rain 
the  same  day,  or  two  days  after."  "  If  a  general 
mist  before  sun-rising,  near  full  moon,  signifies 
fair  weather ;  but  if  such  a  mist  in  the  new  of  the 
moon,  signifies  rain  in  the  old  of  the  moon :  but 
in  the  old  of  the  moon,  signifies  rain  in  the  new." 


AMUSING  EXPERIMENT. 

Half  fill  a  Forcnce  flask  M-ith  water ;  place  it  over 
a  lamp,  and  let  it  boil  for  a  few  minutes ;  then 
cork  the  mouth  of  the  cask  as  expeditiously  as 
possible,  and  tic  a  slip  of  moist  bladder  over  the 
cork  to  exclude  the  air.  The  water  being  now 
removed  from  the  lamp  the  ebullition  will  cease  ; 
but  may  be  renewed  by  pouring  cold  water 
gradually  upon  the  upper  part  of  tlie  flask  ;  but, 
if  hot  water  be  applied  the  boiling  ceases.  In 
this  manner  the  ebullition  may  be  renewed  and 
again  made  to  cease,  alternately  by  the  mere 
application  of  hot  and  cold  water. 

The  theory  is  this :  water  boils  at  2120,  under 
the  common  pressure  of  our  atmosphere ;  now, 
if  the  atmosplierc,  or  a  part  of  it  were  removed, 
the  pressure  on  the  surface  would  be  less,  and  the 
consequence  would  be  that  water  would  boil  at  a 
much  lower  temperature ;  and  this  leads  us  to  an 
explanation  of  what  takes  place  in  the  foregoing 
experiment.  We  fill  a  flask  half  full  of  water, 
and  boil  it  for  a  few  minutes  over  a  lamp  ;  the 
steam  which  rises  forces  out  the  atmospheric  air 
and  occupies  its  place ;  we  then  remove  the  lamp 
and  secure  the  flask  so  as  to  prevent  the  readmission 
of  atmospheric  air.  If  cold  water  be  poured  over 
that  part  of  the  flask  occupied  by  the  steam,  the 
cold  water  will  condense  it,  and  thus  a  vacuum 
will  be  formed.  The  water  then  having  no  pres- 
sure of  atmospheric  air,  or  steam,  commences 
boiling  afresh  ;  but  if  hot  water  be  poured  upon  it, 
the  steam  again  occupies  the  surface,  and  the 
boiling  ceases. 


PAINTING  MAGIC  LANTIIORN  SLIDERS. 

To  the  Editor  of  the  Macjazine  of  Science. 

Sill. — The  directions  given  in  No.  5,  recom- 
mending oil  colors  for  painting  magic  lanthorn 
sliders,  arc  not  altogether  correct.  The  following 
which  I  believe  have  never  been  before  published 
in  any  book,  and  which  are  very  carefully  kept 
secret  by  the  trade,  may  be  depended  upon. 
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Provide  a  small  mailer,  and  a  piece  of  thick 
ground  glass,  5  or  6  inches  sciuare,  to  grind  the 
colors  on,  a  small  pallet  knife,  and  a  few  small 
bottles  to  put  the  colors  in.  For  red  get  a  drop  of 
scarlet  lake.  Blue  take  Prussian  blue.  Yellow 
take  gamboge.  Green  take  a  piece  of  distilled 
verdigris,  and  grind  it  with  a  quarter  of  its  bulk 
of  gamboge.  Brown  burnt  umber  and  burnt 
sienna  black  for  lamp  black.  These  are  the  only 
colors  that  are  transparent,  and  fit  for  painting 
sliders. 

Having  all  your  colors,  grind  them  in  balsam 
of  Canada,  mixed  with  half  its  bulk  of  turpen- 
tine, or  a  little'  more,  it  too  thick  for  grinding 
easy,  or  use  mastic  varnish,  which  will  get  harder 
sooner  than  the  other,  as  it  will  take  six  or  seven 
days  to  harden — but  the  balsam  is  more  beautiful. 
To  paint  the  glass  black  round  the  painting,  dis- 
solve asphaltum  in  turpentine,  mixed  with  lamp 
black.  Having  ground  all  your  colors  put  them 
in  each  bottle.  When  used  take  a  little  out  with 
a  bit  of  stick,  on  a  piece  of  glass,  not  more  than 
you  want,  as  it  dries  very  soon.  If  too  thick 
dilute  it  with  turpentine. 

To  paint  the  slides  you  must  design  your  subject 
on  paper,  place  it  under  the  glass,  and  pamt  Tipon 
the  glass  according  to  the  design  beneath. 

A  CONSTANT  READER. 


MISCELLANIES. 

Coal  Mines  of  Bohemia. — The  following  is  an 
intcrcstingdescription  of  the  vegetable  appearances 
presented  by  this  mineral  in  a  place  where  the 
traces  of  its  origin  are  more  distinctly  observed 
than  in  others  :  "  The  finest  example  I  have  ever 
witnessed  is  that  of  the  coal  mines  of  Bohemia  just 
mentioned.  The  most  elaborate  imitations  of 
living  foliage  upon  the  painted  ceilings  of  Italian 
palaces  bear  no  comparison  with  the  beauteous 
profusion  of  extinct  vegetable  forms  with  which 
the  galleries  of  these  instructive  coal  mines  are 
overhung.  The  roof  is  covered  as  with  a  canopy 
of  gorgeous  tapestry,  enriched  with  festoons  of 
most  graceful  foliage,  flung  in  wild  irregular  pro- 
fusion over  every  portion  of  its  surfiice.  The 
effect  is  heightened  by  the  contrast  of  the  coal 
black  color  of  these  vegetables  with  the  light 
ground  work  of  the  rock  to  which  they  were  at- 
tached. The  spectator  feels  himself  transported, 
as  if  by  enchantment,  into  the  forests  of  another 
world  ;  he  beholds  trees,  of  forms  and  characters 
now  unknown  upon  the  face  of  the  earth,  presen- 
ted to  his  senses  almost  in  the  beauty  and  vigor  of 
their  primeval  life;  their  scaly  stems  and  bending 
branches,  with  their  delicate  apparatus  of  foliage, 
are  all  spread  before  him,  little  impaired  by  the 
lapse  of  countless  ages,  and  bearing  faithful  records 
of  extinct  systems  of  vegetation,  which  began 
and  terminated  in  times  of  which  these  relics  are 
the  infallible  historians.  Such  are  the  grand 
natural  herbaria,  wherein  these  most  ancient  re- 
mains of  the  vegetable  kingdom  are  preserved  in 
a  state  of  integrity  little  short  of  their  living 
perfection  under  conditions  of  our  planet  which 
exist  no  more." — Dr.  Buckland's  Bridijeivatcr 
Treatise. 

Ink  for  Writing  on  Zinc  Labels. — Reduce  equal 
parts  of  verdigris  and  sal-ammoniac  to  powder ; 
add  a  fourth  part  of  lamp  black,  and  five  parts  of 
water.  Mix  the  composition  well  in  a  stone  mor- 
tar; add  the  water  gradually,  and  lake  care  to 
shake  the  composition  before  it  is  used. 


Consumption  of  Stuiile  Artides  in  England. — The 
following  is  an  accurate  estimate  of  the  home 
consumption  of  England  in' the  great  staple  articles 
of  commerce  and  manufactures.  Of  wheat  fifteen 
million  quarters  arc  annually  consumed  in  Great 
Britain  ;  this  is  about  a  quarter  of  wheat  to  each 
individual.  Of  malt  twenty-five  million  bushels 
are  annually  used  in  breweries  and  distilleries  in 
the  United  Kingdom,  and  there  are  forty-six 
tliousand  acres  under  cultivation  with  hops.  Of 
the  quantity  of  potatoes,  and  other  vegetables 
consumed,  we  have  no  accounts.  Of  meat  about 
one  million  two  hundred  and  fifty  Ithousand  head 
of  cattle,  sheep,  and  pigs  are  sold  during  the  year 
in  Smithfield  market  alone,  which  is  probably 
about  a  tenth  of  the  consumption  of  the  whole 
kingdom.  The  quantity  of  tea  consumed  in  the 
United  Kingdom,  is  about  thirty  million  pounds 
annually.  Of  sugar  nearly  four  million  hundred- 
weights, which  is  a  consumption  of  twenty  pounds 
for  every  individual,  reckoning  the  population  at 
twenty-five  millions  ;  and  of  coffee  about  twenty 
million  pounds  are  annually  consumed.  Of  soap 
one  hundred  and  fourteen  million  pounds  are 
consumed :  and  of  candles  about  a  hundred  and 
seventeen  million  pounds.  Of  clothing  we  annually 
manufacture  about  two  hundred  million  pounds  of 
cotton  wool,  which  produces  twelve  hundred 
million  yards  of  calico  and  various  other  cotton 
fabrics,  and  of  these  we  export  about  a  third,  so 
that  eight  hundred  million  yards  remain  for  home 
consumption,  being  about  thirty-two  yards  an- 
nually for  each  person  ;  the  woollen  manufacture 
consumes  about  thirty  million  pounds  of  wool. 

Gallic  Acid  speedily  prepared.— KccoxAmg  to 
Dobereiner,  gallic  acid  may  be  prepared  by  mix- 
ing a  concentrated  infusion  of  galls  with  acetic 
acid,  in  order  to  decompose  the  gallate  of  lime  ; 
it  is  then  to  be  shaken  for  a  few  minutes  with 
ether,  which  takes  up  much  gallic  acid  ;  the  ether 
is  to  be  slowly  evaporated,  and  gallic  acid  is 
obtained  in  a  very  short  time  in  small  colorless 
crystals. 


GORRESPOSHDEHTS. 

Z.\MO. — We  have  not  seen  the  fieures  he  nlludes  to,  but  will 
inquire,  and  If  «-e  can  obtain  iiny  information  will  let  him 
know. 

H.  S. — The  glass  need  not  bo  In  a  melted  state.  If  of  a  red 
heat,  such  as  it  will  readily  attain  In  n  common  fire,  it  will 
suocecd.  It  may  be  taken  out  of  the  crucible  with  the 
point  of  a  knife,  chisel,  6ic. 

H.  P. — Will  not  the  plan  suggested  be  liable  to  greater  ob- 
jections than  the  present  system?  For  instance,  in  the 
overturning  chaises,  &.C.,  where  the  danger  would  be  even 
more  urgent — the  plan  has  been  tried  before. 

J-  H  — We  will  attend  to  his  question  as  early  a.s  possible. 

A  MKCII.VMIC. —  The  process  is  long  and  tedious,  and  re- 
quires that  very  many  should  be  done  at  once.  It  is  im- 
possiljle  at  present  to  give  him  sufficient  particulars  of  the 
tanning  process. 

MKDICUS. — We  have,  at  the  very  moment  of  going  to  press, 
received  his  letter;  part  of  it  is  answered  above — the  rest 
shall  be  attended  to  next  week. 


Communications,  Hooks  for  IJeNievv,  Inventions  for  Illus- 
tration, &c.,  to  be  addressed  to  the  Kditor,  at  55,  Great 
Prescot  Street ;  to  the  Printer ;  or  to  tiie  Publisher.  All 
Letters  must  be  post  paid. 
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THE  STEAM-ENGINE  BOILER. 


THE'steam-engine  consists  of  two  distinct  parts,  in 
one  of  whicli  a  due  sup])ly  of  steam  is  generated — 
in  the  other  this  steam  is  applied  to  put  in  motion  a 
beam  or  a  wheel,  which  by  its  alternate  or  rotatory 
motion  acts  as  a  prime  mover  of  any  machinery 
attached  to  it.  In  some  instances  these  two  parts 
appear  inseparably  connected,  as,  for  example,  in 
the  locomotive  engines.  This,  however,  is  not 
the  case,  as  the  boiler  is  here  made  only  to  act  as 
points  of  supports  for  the  other  parts.  To  under- 
stand theu'the,  structure  of  the  steam-engine,  it  is 
necessary  to  treat  of  each  separately.  At  present 
we  shall  confine  ourselves  to  the  boiler. 

This  is  the  vessel  in  which  the  steam  is  generated, 
and  forms  an  exceedingly  interesting  part  of  the 
steam-engine.  Nothing  can  be  more  beautiful  than 
those  adjustments  of  the  boiler  and  cylinder  to  each 
other,  by  which  the  engine  itself  regulates  the  sup- 
ply of  steam  to  the  cylinder,  of  water  to  the  boiler, 
and  of  heat  to  the  furnace.  It  tlnis,  in  a  manner, 
itself  proportions  the  supply  to  the  demand  ;  and 
with  so  much  regularity  and  precision,  that  the 
engine  in  its  movements  almost  rivals  the  voluntary 
motions  of  living  beings.      The  boiler  now  to  be 


described  is  that  of  land  engines,  acting  on  the 
principle  of  condensation  ;  low-pressure  engines, 
or  condensing  engines,  as  they  are  generally  termed. 
The  boilers  of  marine  condensing  engines  are  simi- 
lar in  their  construction,  varying  a  little  in  form. 

The  boiler  is  a  large  vessel  formed  of  sheet-iron 
plates  hammered  together.  Its  shape  will  be  \m- 
derstood  from  the  adjoining  plate.  The  boiler  has 
two  principal  tube?,  one  of  which  conveys  to  it 
water  to  be  formed  into  steam,  while  the  otlier 
conveys  the  steam  from  the  boiler  to  the  cylinder. 
These  are  the  tubes  with  the  arrows,  in  the  figure. 
It  hiis  gauge-cocks  to  ascertain  the  height  of  the 
water  in  the  boiler  ;  a  steam-guage,  to  indicate  tiie 
elastic  force  of  the  steam  ;  a  safety-valve,  to  give 
exit  to  the  steam,  and  prevent  the  explosion  of  tiie 
boiler  ;  an  internal  safety-valve,  to  give  access  to 
the  air,  and  ])revcnt  the  compression  of  trie  sides 
of  the  boiler  by  atmosi)heric  pressure,  should  the 
elastic  force  of  the  steam  in  the  interior  be  sud- 
denly much  diminished  from  any  cause  ;  and  a  mnn- 
hojc,  by  which  admission  may  be  had  to  eleau  the 
boiler  when  necessary.  The  boiler  is  i)laccd  upon 
a  furnace,  supplied  with  a  self-acting  dnm[ier  ;  and, 
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by  Brunton's  contrivance,   mny   be  made  to  feed 
itself  ^vith  fuel,  according  to  the  demand. 

The  Feed-pipe. — The  tube  e  which  conveys  the 
water  into  the  boiler  is  tenncd  the  feed-pipe.  It 
proceeds  from  a  cistern  d  placed  above  the  boiler, 
and  terminates  a  little  lower  than  half-way  between 
the  top  and  bottom  of  the  boiler.  The  cistern  d  is 
freely  supplied  with  hot  water  by  the  pipe  which 
proceeds  from  the  hot  well,  and  conveys  (by  a 
pump  worked  by  the  engine,)  the  warm  water  of 
the  hot  well  to  the  cistern.  The  water  thus  con- 
veyed to  the  cistern  would  fall  directly  down  into 
the  boiler  by  the  pipe  e  were  it  quite  open.  But, 
as  the  demand  for  steam  is  not  always  the  same, 
and  it  will  not  therefore  do  to  have  a  constant 
quantity  of  water  supplied  to  the  boiler,  too  much 
water  might  enter  the  boiler  ;  or  there  might  be  too 
little,  and  the  boiler  might  then  be  injured  by  the 
heat.  The  feed-pipe,  to  prevent  such  irregularities, 
and  proportion  the  supply  of  water  to  the  demand, 
is  rendered  self-acting  in  the  following  manner. 
At  the  bottom  of  the  cistern  d  a  valve  is  placed, 
which  opens  upwards  when  the  rod  which  attaches 
it  to  the  lever  o  is  raised,  and  admits  water  from 
the  cistern  to  the  tube  e  below  it.  The  lever,  as 
will  be  seen,  moves  on  a  fixed  point  at  the  upper 
j)art  of  the  cistern.  To  one  extremity  of  the  lever 
a  small  rod  or  wire  k  is  attached,  which  passes 
through  an  air-tight  aperture  into  the  boiler,  sup- 
porting a  stone-iloat  at  its  extremity.  This  stone- 
float  is  counterpoised  by  a  weight  I,  attached  to 
_  the  other  end  of  the  lever  c.  The  weight  is  such 
as  to  bulance  the  float  in  water,  and,  accordingly 
when  the  level  of  the  water  becomes  lower  from 
so  much  being  formed  into  steam,  the  float  will 
descend,  (as  the  weight  cannot  sujiport  it  in  air.) 
The  float  descending  will  pull  down  the  arm  of  the 
lever  to  which  it  is  attached,  elevate  the  other  arm, 
and  thus  open  the  valve  i:i  the  cistern,  so  that 
water  will  pass  from  it  into  the  boiler.  When  the 
float  has  been  thus  raised  sufficiently,  the  weight 
will  then  pull  dovim  its  arm  ol"  the  lever  and  shut 
the  valve,  so  that  no  water  will  enter.  In  this 
manner  the  water  is  kept  always  near  the  same 
level  in  the  boiler.  The  cistern  is  supplied  abun- 
dantly with  water  by  the  ])ipe  from  the  liat  well,  as 
it  is  called,  the  water  in  which  is  warm  ;  so  that 
there  is  a  gain  of  heat  proportioned  to  the  excess 
the  temperature  of  the  water  thus  pumped  in  over 
the  usual  temperature  of  water. 

Connected  with  the  feed-pipe  of  the  boiler,  there 
is  a  contrivance  of  great  ingenuity  called  the  .w(/'- 
acling  damper.  If  the  quantity  of  water  supplied 
be  uniform,  the  amount  of  steam  produced  will  vary 
accordinc  to  the  intensity  of  the  fire.  If  the  fire 
be  too  strong,  more  steam  will  be  formed  than  is 
required — if  weak,  too  little  steam  will  be  produced. 
By  a  dnmpcr,  which  contracts  or  enlarges  the  throat 
of  the  flue  of  the  furnace,  the  strength  of  the  fire 
may  he  increased  or  diminished,  and  the  quantity 
of  steam  will  vary  accordingly.  As  the  steam  in 
the  boiler  j)resses  on  the  water,  this  water  will  rise 
in  an  ojien  tube  to  which  it  has  access  to  a  height 
proportioned  to  the  pressure.  The  feed-pipe  c  is 
such  a  tulje  :  in  it  a  weight  is  suspended,  con- 
nected by  a  chain  with  a  damper  a.  The  chain 
passes  through  a  separate  tube  in  the  cistern  d,  and 
over  two  pulleys  h.  The  weight/  is  such  as  just 
to  balance  the  damper  a  when  immersed  tea  certain 
extent  in  water  in  the  tube  e,  forced  up  by  the 
elastic  force  of  the  steam.  Let  the  weight  arid 
damper  be  adjusted  to  the  required  force  of  the 


steam,  and  be  in  a  state  of  rest.  They  will  remain 
go  until  some  change  in  the  strength  of  the  steam 
arises.  Should  its  elastic  force  be  increased,  the 
water  will  be  forced  up  in  the  tube  ;  the  weight, 
(or  a  greater  part  of  it)  being  now  supjjorted  by 
w'ater  w-ill  be  lighter  in  relation  to  the  damper, 
which  is  entirely  suspended  in  air  ;  the  damper  will 
therefore  descend  and  contract  the  throat  of  the 
flue  of  the  furnace ;  the  draught  will  thus  be  di- 
minished, the  fire  moderated,  and  less  steam  formed. 
Should  the  elastic  force  of  the  steam  be  diminished, 
the  water  will  sink  in  the  tube,  the  weight  will 
descend,  the  damper  wiU  be  raised,  the  draught  be 
increased,  the  fire  burn  more  briskly,  and  more 
steam  wUl  then  be  formed. 

In  the  boiler,  two  tubes,  or  guage-pipes,  m  n, 
each  furnished  with  a  stop-cock,  are  placed  verti- 
cally, for  the  purpose  of  ascertaining  the  quantity 
of  water  in  the  boiler.  They  ^e  made  of  such 
length  that  the  extremity  of  the  short  one  is  a  little 
above,  and  that  of  the  long  one  a  little  below  the 
proper  level  of  the  water.  Accordingly,  when  the 
boiler  is  heated,  if  the  water  be  at  its  proper  level, 
on  opening  the  cocks  of  the  two  guage-pipes  water 
will  be  discharged  from  the  longer  one,  and  steam 
from  the  shorter  one.  If  the  water  be  too  low, 
steam  will  issue  from  both  pipes ;  if  too  high, 
water  will  be  discharged  from  both  pipes.  The 
water  rises  in  and  is  discharged  from  the  pipes  by 
the  elastic  force  of  the  steam  which  occupies  the 
upper  part  of  the  boiler.  This  method  of  ascer- 
taining the  level  of  the  water  was  proposed  by 
Savery.     It  is  still  in  use. 

Steum-Guage. — This  is  seen  at  p,  at  the  right  of 
the  boiler.  It  is  fixed  into  the  boiler,  or  some  tube 
freely  communicating  with  it,  and  is  open  at  both 
ends.  It  is  curved,  in  the  form  of  the  letter  u, 
and  contains  a  quantity  of  mercury.  The  atmos- 
pheric pressure  acts  on  the  mercury  in  the  limb 
open  to  it,  with  a  force  of  14.7  pounds  per  square 
inch.  If  the  steam  act  with  the  same  force,  the 
mercury  will  be  at  the  same  level  in  both  limbs. 
If  the  steam  be  of  higher  elastic  power  than  the 
air's  i)ressure,  it  will  depress  the  mercury  in  the 
limb  on  which  it  acts,  and  force  it  up  to  a  corres- 
ponding height  in  the  limb  open  to  the  air.  Tlie 
difference  will  indicate  the  excess  of  the  force  of  the 
steam  over  the  air's  pressure.  The  tube  may  be 
of  glass  or  iron.  In  the  latter  case,  a  float  rests 
upon  the  surface  of  the  mercury  exposed  to  the  air, 
which  rises  or  falls  w  ith  the  mercury  ;  and,  the 
upper  extremity  of  the  float  having  a  scale  adjoining, 
it  acts  as  an  index,  and  shows  the  height  of  the 
liquid  within  the  tube. 

Safety -Valve. — The  object  of  this  valve  is  to 
permit  the  escape  of  steam,  should  it  accidentally 
become  stronger  than  the  boiler  is  intended  to  bear, 
and  thus  prevent  the  bursting  or  explosion  of  the 
boiler.  It  is  a  valve  so  loaded  as  to  open  with  a 
j)ressure  of  steam,  a  little  more  than  is  necessary 
to  work  the  engine,  and  considerably  less  than  the 
utmost  the  boiler  can  bear.  The  steel-yard  safety- 
valve  is  much  employed.  This  consists  of  a  lever, 
the  joint  or  fulcrum  of  which  is  set  on  a  sup))ort  at 
the  side  of  a  short  tube  or  pipe  communicating 
with  the  boiler.  From  the  lever  immediately  over 
the  aperture  of  the  tube,  a  rod  desceuds,  having  a 
))lug  attached,  which  closes  the  tube.  To  the  other 
extremity  of  the  lever,  weights  may  bo  attached,  at 
distances  from  the  fulcrum,  which  will  have  power 
in  keeping  down  the  valve  or  plug,  in  proportion  to 
their  dis(|iiDpe  from  the  fulcrum.     Tiie  force  of  the 


MAGAZINE  OF  SCIENCE. 


steam  will  tend  to  push  up  the  plug,  (valve.)  ami 
permit  the  escape  of  the  steam  ;  the  atmospheric 
pressure,  and  the  weight  attached  to  the  lever,  will 
tend  to  press  down  the  pluj;;,  and  jjicveiit  the  exit 
of  steam.  The  valve  will  l)e  open  or  shut,  accord- 
ing to  the  relative  strength  of  these  forces  acting 
on  it  in  opposite  directions.  In  steam-boat  en- 
gines, a  conical  plug  is  used,  frijm  which  a  rod 
rises,  on  which  circular  weights  are  placed,  perfo- 
rated so  that  they  can  easily  be  slipped  off  or  on 
the  rod.  The  weights  are  thus  placed  above  the 
valve,  and,  when  set,  cannot  shift.  In  the  steel- 
yard valve,  the  weight  slips  along  the  arm  of  the 
lever,  and  thus  acts  with  greater  force  ;  just  as  if 
more  weights  had  been  laid  on.  Sometimes  tJie 
valve  becomes  ineffective,  from  being  corroded,  and 
sticking  to  the  tube.  It  is  considered  that  exjilo- 
sions  of  steam-boilers,  in  those  cases  where  the 
valve  has  not  been  rashly  overloaded,  nor  become 
corroded,  are  owing  to  the  sudden  formation  of  a 
large  quantity  of  steari,  which  cannot  escape  with 
sufficient  rapidity  by  the  valve.  The  sudden  for- 
mation of  a  great  volume  of  steam,  is,  most  pro- 
bably, owing  to  the  water  being  too  low,  the  boUer 
too  highly  heated,  and  the  water  then  being  thrown 
up  upon  the  sides.  It  has  been  conjectured  that 
explosions  may  sometimes  be  owing  to  the  decom- 
position of  the  steam,  or  w-ater,  by  the  hot  sides  of 
the  boiler.  This  may  take  place  ;  but  it  is  not 
easy  to  see  how  this  would  produce  gas  of  greater 
elastic  force  than  if  the  decomposed  water  had 
been  formed  into  or  remained  steam.  A  second 
description  of  valve  is  seen  at  /,  which  acts  in  the 
same  manner  as  the  tube  connected  wit'a  the  dam- 
per. /  is  a  tube  with  a  weight  to  it,  i — this  weight 
rises  when  the  pressure  of  the  steam  is  high,  and 
suffers  it  to  pass  along  the  tube^'  into  the  chimney  s. 
Internal  Safety-Valve. — The  valve  just  described 
opens  outAvards.  There  is  another  which  opens 
inwards,  therefore  termed  the  internal  safety-valve. 
The  use  of  this  valve  is  to  admit  the  air  to  the 
interior,  should  the  steam  be  suddenly  condensed 
from  any  cause.  Were  there  no  such  contrivance, 
the  atmospheric  pressure  on  the  external  surface  of 
the  boiler,  (14.7  lbs.  on  every  square  inch,)  might 
crush  the  boiler  on  any  sudden  diminution  of  the 
elastic  force  of  the  steam.  But  the  internal  valve 
yields,  and  admits  air  when  the  internal  pressure  on 
it  is  much  diminished,  and  thus  produces  an  equi- 
librium. The  internal  safety-valve  is  shown  at  y. 
The  Man-Hole. — The  large  opening  at  y  is  to 
give  entrance  to  the  interior  of  the  boiler,  for  the 
purpose  of  cleaning  it.  This  is  an  operation  per- 
formed at  longer  or  shorter  intervals,  according  to 
the  quality  of  water  employed  for  the  production 
of  the  steam.  If  the  water  contain  much  saline 
matter,  the  boiler  must  be  cleaned  frequently, 
otherwise  there  is  a  great  waste  of  fuel  in  heating 
the  water  through  the  crust  which  forms  at  the 
bottom,  and  also  a  risk  of  burning  the  boiler,  as, 
if  the  heat  is  not  quickly  carried  off  from  the  boiler 
in  the  form  of  steam,  the  metal  becomes  too  hot, 
and  is  then  more  apt  to  oxidate,  (rust.)  Also, 
from  being  too  hot,  it  causes  risk  of  an  explosion. 
The  Furnace. — The  furnace,  above  wliich  the 
boiler  is  placed,  differs  from  a  common  fire-place  in 
beingentirely  excluded  from  the  air,  except  at  two 
parts  : — First,  at  the  grating,  or  furnace-bars,  on 
which  the  fuel  rests,  and  between  which  air  enters 
and  supports  the  combustion  ;  second,  at  the  throat 
at  the  bottom  of  the  chimney,  where  the  smoke  and 
products  of  the  combustion  quit  the  furnace.  Thus, 


no  cold  air  is  admit'ed  into  the  cliimney  or  above 
the  fire,  as  in  a  common  ti re-place  :  and  hence  the 
draught  is  more  jiowerful,  air  su|)plicd  more  quickly 
to  the  fuel,  and  tlie  heat  ])rodueed  more  intense. 
r  is  the  door  of  the  furnace,  by  which  fuel  is 
introduced.  The  damper,  by  which  tlie  current  of 
air  is  increased  or  diminished,  is  shown  at  u. 
There  are  many  contrivances  for  preventing  smoke. 
This  is  effected  by  constructing  the;furnace  so  that 
the  fresh  coal  is  introduced  heluw  the  ignited  coal, 
by  which  the  smoke  arising  from  the  fresh  coal  is 
burnt  or  consumed  as  it  rises.  Considerable  saving 
is  effected  in  thi.<  manner,?;  as  the  smoke  contains 
much  charcoal  in  suspension,  in  line  powder — much 
fuel  being  thus  lost  in  ordinary  smoking  furnaces. 
The  principle  of  Witty's  smoke-consuming  furnace 
will  be  readily  understood,  if  we  conceive  a  common 
fire  so  be  mended|by  jiushing  fresh  coals  in  below, 
instead  of  laying  them  on  at  the  top.  To  save  heat, 
the  furnace  is  often  placed  inside  the  boiler,  and 
the  flue  also  conducted  tlirough  the  boiler. 

A  very  ingenious  furnace  has  been  constructed 
by  Ml-.  J'rui\ton,  of  Birmingham,  which  may  be 
termed  a  self-feeding  furnace.  He  made  the  fur- 
nace circular,  and  connected  to  it  a  hopper  placed 
above,  which  supplied  it;  with  coals.  The  furnace 
was  made  moveable,  and  caused  to  revolve,  by 
being  connected  with  the  steam-engine  ;  and  thus 
a  very  uniform  supply  of  heat  was  supplied  to  the 
boiler  above.  In  each  revolution,  the  hopper 
opened,  and  discharged  coals  into  it,  and  this  feeder 
■was  regulated  by  communication  with  the  damper  ; 
60  that  the  quantity  of  coals  was  increased  or  di- 
minished according  to  the  demands  of  the  engine. 


DIORAMIC  PAINTING. 

BY  M.  DAGUERRE. 

The  principles  of  this  new  art  have  been  most 
admired,  or  perhaps  most  fully  developed,  in  the 
following  pictures  : — 2'Ae  Midniyht  Ma.-ss—Land- 
sLcp  in  Ike  V alley  of  Guldau — The  Temple  of  Solo- 
mon —  and  The  Cathedral  of  Sainte  .Mane  de 
Montreal.*  Each  of  these  paintings  has  been 
exhibited  with  the  alternate  effects  of  night 
and  day  gradually  stealing  over  them.  To  thcs(i 
effects  of  liyht  were  added  others,  arising  from  the 
decomposition  of  form,  by  means  of  which,  as  for 
example,  in  the  Midaiyht  Mu.ss,  figures  ajjijeared 
where  the  spectators  had  just  beheld  seats,  altars, 
&c.  :  or  again,  as  in  The  Valley  of  Goldaii,  iu 
which  rocks  tumbling  from  the  mountains  rejjlaced 
the  prospect  of  a  smiling  valley. 

I.  Pictorial  Processes.-— ']^\i<i  canvas  is  painted 
on  both  sides.  In  this  case,  therefore,  whether  the 
subjects  be  illuminated  by  reflected  or  refracted 
light,  one  indispensable  essential  is,  to  employ  a 
mljdium  or  canvas  which  is  exceedingly  transparent, 
and  the  texture  of  which  is  as  eijual  as  possibly 
can  be  obtained.  Either  lawn  or  calico  may  bo 
used.  It  is  also  necessary  to  choose  those  stuffs  of 
the  greatest  width,'that  is  mamifactured,  to  avoid 
seams,  which  are  always  difficult  to  conceal,  espe- 
cially in  the  principal  lights  of  a  picture. 

When  the  canvas  thus  selected  is  stretched,  it  is 
necessary  to  prime  it,  on  both  sides,  with  at  least 
two  coats  of  parchment  size. 

Fir stlEJfect.— The  first  effc.-t,  which  ought  to  be 
the  clearer  of  the  two,   is  executed  on  the  right 
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side  of  the  canvas.  The  sketch  is  first  made  in 
black-lead,  taking  care  not  to  sully  the  canvas,  the 
whiteness  of  which  is  the  sole  resource  possessed 
by  the  artist  for  bringing  out  the  lights  of  the 
picture  ;  for  white  cannot  be  used  in  executing  the 
first  effect.  The  colors  which  I  use  are  ground  in 
oil,  but  laid  upon  the  canvas  with  turpentine,  to 
which  I  sometimes  add  a  little  animal  oil,  but  only 
for  deep  shadows,  and  these  latter  may  be  varnished 
without  injury.  The  manipulation  is  exactly  the 
same  as  in  water-color  jiainting,  with  this  difference 
only,  that  the  colors  are  ])rcpared  with  oil  instead 
of  gum,  and  applied  with  turpentine  instead  of 
water.  It  will  readily  occur  to  the  artist  that  he 
can  employ  neither  white  nor  any  opaque  color 
whatsoever  by  coats,  which  in  the  second  effect 
would  occasion  spots  more  or  less  tinted,  according 
to  the  greater  or  less  degree  of  ojiacity.  It  must 
be  the  endeavour  of  the  artist  to  bring  out  effects 
at  a  stroke — at  once  ;  going  over  an  effect  injures 
the  transparency  of  the  canvas. 

Second  Effect. — The  second  effect  is  painted  on 
the  wrong  side  of  the  canvas.  The  artist  in  ex- 
ecuting this  part  of  his  work  must  employ  no  other 
light  than  that  which  comes  from  the  front  of  the 
picture  through  the  canvas.  By  this  means  the 
transparent  forms  of  the  first  effect  are  seen  ;  these 
must  either  be  preserved,  or  painted  over,  according 
to  tlie  effect  intended. 

First  of  all,  a  wash  of  some  transparent  blue  is 
j)ut  over  the  whole  canvas.  This  coating,  like  the 
other  colors,  is  prepared  in  oil,  and  laid  on  in 
essence  of  turpentine.  The  marks  of  the  brush 
are  effaced  by  a  huge  tool  of  badger's  skin.  By 
means  of  this  coating  the  seams  also  are  concealed 
to  a  certain  extent,  by  taking  care  to  lay  it  on  thin 
along  the  selvages,  which  have  always  less  trans- 
parency than  the  rest  of  the  canvas.  When  this 
coating  is  dry,  the  alterations  intended  to  be  made 
on  the  first  effect,  are  sketched  out. 

In  exec\iting  this  second  effect,  the  artist  has 
nothing  to  do  beyond  modelling  in  light  and  shadow, 
without  reference  to  local  color  or  to  the  colors  of 
the  first  picture,  which  are  seen  by  transmitted 
light  as  transparencies.  This  part  is  executed  by 
means  of  a  tint  of  which  white  is  tlie  base,  with 
which  lamp-black  is  mixed  in  order  to  obtain  a  grey, 
the  strength  of  whicli  is  ascertained  by  applying  it 
to  the  wash  of  blue  on  the  wrong  side,  and  then 
viewing  it  from  the  riglit  side  of  the  picture,  from 
which  position  it  will  not  be  at  all  perceptible  if  of 
the  proper  strength.  The  gradation  of  tones  is 
produced  by  the  greater  or  less  opacity  in  this 
tint.  It  may  happen  that  the  shadows  of  the  first 
effect  interfere  with  the  execution  of  the  second. 
To  remedy  this  inconvenience,  and  to  conceal  these 
shadows,  we  can  harmonize  their  force,  by  using 
the  grey  of  a  corresponding  opacity  according  to 
strength  of  the  shadov  s  which  it  is  the  intention  to 
destroy. 

It  will  occur  to  the  artist,  that  it  is  necessary  to 
urge  this  second  effect  to  its  utmost  power. 

When  this  general  effect  ot  light  and  shadow  is 
finished  on  these  principles,  and  the  desired  effect 
obtained,  the  picture  may  be  colored,  the  artist 
using  only  the  most  transparent  tints  i)repared  in 
oil.  It  is  still  a  water-color  that  is  to  be  executed  ; 
but  less  turpentine  must  be  used  in  these  glazings, 
which  produce  a  powerful  effect  only  in  proportion 
as  they  are  repeated  several  times,  and  with  more 
of  oil  than  essence.  However,  for  slight  ellects  of 
color,  turpentine  is  sufficient. 


The  Eclairaye  or  Lighting  vp  the  Pictures. — 
The  first  effect  painted  on  the  right  or  front  of  the 
canvas  is  lighted  by  reflection,  that  is  to  savj.  dnlv 
by  a  light  which  comes  from  the  front,  while  the 
second  effect  —  that  painted  on  the  wrong  side 
receives  its  light  by  refraction ;  that  is,  from  behind 
only.  In  both  effects  we  may  employ  both  lights 
at  once,  in  order  to  modify  certain  portions  of  the 
picture. 

The  light  which  gives  effect  to  the  painting  in 
front  should  come  from  above.  The  illumination 
which  falls  upon  the  second  effect — that  painted 
behind,  should  come  from  vertical  openings,  it  being 
always  understood  that  these  are  to  be  completely 
closed  when  the  first  effect  is  only  seen. 

If  it  hajipen  to  be  necessary  to  modify  a  part  in 
the  first  effect  or  picture  by  a  light  belonging  to  the 
second,  that  is,  coming  from  behind,  then  this  light 
must  be  inclosed  so  as  not  to  fall,  except  on  the 
proper  place.  The  windows  or  openings  ought  to 
be  distant  from  the  paintings  at  least  two  metres, 
(between  seven  and  eight  feet  English,)  in  order  to 
give  a  power  of  modifying  the  light  by  transmitting 
it  through  colored  media,  as  the  exigencies  of  the 
desired  effects  may  demand.  The  same  means  are 
requisite  for  the  first  effect  or  front  picture. 

It  is  admitted  that  the  colors  which  appear  on 
objects  generally  are  produced  only  by  the  arrange- 
ment of  the  molecules  of  these  objects,  Con- 
sequently all  those  substances  used  in  painting  are 
colorless  :  they  only  possess  the  power  of  reflecting 
such  or  such  a  ray  of  light  which  in  itself  contains 
all  the  colors.  The  more  pure  these  substances  are, 
the  more  decidedly  do  they  reflect  the  simple  colors, 
never,  however,  by  an  absolute  or  independent 
property,  which  by  the  way,  it  is  not  necessary 
they  should  do  in  order  to  represent  the  effects  of 
nature. 

To  explain  then  the  principles  upon  which 
dioramic  paintings  are  executed  and  lighted  up, 
take  as  an  example  the  effect  produced  when  light 
is  decomposed  ;  that  is  to  say,  when  a  portion  of 
its  component  rays  is  intercepted. 

Put  upon  a  canvas  two  colors — the  brightest 
possible — the  one  red,  the  other  green,  both  as 
near  as  may  be  of  the  same  intensity.  Now  in- 
terpose a  red  medium,  as  a  colored  glass,  iu  the 
stream  of  light  which  falls  upon  them  —  what 
happens  ?     The  red  color  reflects  the  rays  which 


belong  to   it  ; 


the  green   remains  black. 


Reverse 


the  experiment  by  interposing  a  green  glass — the 
effect  is  also  reversed  ;  the  green  color  gives  forth 
its  proper  reflection  ;  the  red  is  now  black.  The 
effects,  indeed,  are  not  perfect  unless  the  interposed 
media  completely  exclude  all  rays  but  their  own,  a 
condition  not  easily  obtained,  for  colored  media 
have  rarely  the  power  of  excluding  all  but  one  ray. 
The  general  effect,  however,  is  sufficiently  deter- 
mined. 

To  apply  this  principle  to  dioramic  paintings, 
though  in  these  paintings  there  are  only  two  effects 
represented,  one  of  day  in  front,  one  of  night 
behind.  These  effects  not  passing  the  one  into 
the  other  without  a  complicated  combination  of  the 
media  which  the  light  had  to  traverse,  produce  an 
affinity  of  other  effects  similar  to  those  which 
nature  presents  in  her  transitions  from  morning  to 
night,  and  the  reverse.  It  must  not  be  imagined 
that  it  is  necessary  to  employ  media  of  very  intense 
hues  in  order  to  obtain  striking  modifications  of 
color,  for  often  a  sliglit  shade  in  the  medium  suffices 
to  operate  a  very  great  change  ia  the  effect. 
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It  will  be  understood  from  these  principles  of 
ilioraniio  art  in  which  striking  results  are  ol)tained 
by  a  single  decomposition  of  light,  how  irniiortant 
iti  3  to  observe  the  aspect  of  the  sky  when  we  would 
apjireciate  the  tone  of  a  picture,  whose  coloring 
matters  are  thus  subject  to  decompositions  so  great. 
The  best  light  for  this  purjiose,  is  that  from  a  pale 
sky ;  for  where  the  sky  is  blue,  it  is  the  blue  tone 
of  the  picture  also,  and  consequently  its  cold  tone 
which  comes  out  most  powerfully,  while  its  warm 
tones  remain  inactive.  Their  media  are  not  present, 
and  they  are  cast  comparatively  back  into  neutral 
tints  by  the  blue  medium  of  the  sky — so  favorable 
to  the  cold  tones  of  the  picture.  It  happens,  on 
the  contrary,  when  the  sky  is  colored,  that  the  warm 
tones  of  the  picture — its  red  and  yellow — come 
forth  too  vigorously,  and  overpowering  its  colder 
tones,  injure  its  harmony,  or,  it  may  be,  give  it 
quite  a  different  character  —  a  warm  instead  of  a 
cold  tone  of  color. 

It  is  easy  to  understand  from  these  observations 
that  the  uniform  intensity  of  colors  cannot  be  main- 
tained from  morning  to  evening.  We  may  even 
venture  to  assert  it  to  be  physically  demonstrated 
that  a  picture  cannot  be  the  same  at  all  hours  of  the 
day.  This,  perhaps,  is  one  of  the  causes  which 
contribute  to  render  good  painting  so  difficult  to 
execute,  and  so  difficult  to  appreciate.  Painters, 
led  into  error  by  the  changes  which  take  place 
between  morning  and  evening  in  the  appearance  of 
their  pictures,  falsely  attribute  these  alterations  to  a 
variation  in  their  manner  of  seeing,  and  color  falsely, 
while,  in  reality,  the  change  is  in  the  medium — in  the 
light. 


THE   HYGROMETER. 

Any  instrument  which  enables  us  to  measure  the 
quantity  of  moisture  present  in  the  atmosphere  is 
an  hydrometer.  The  proportion  of  watery  vapour 
held  in  suspension  by  the  air  is  very  variable,  de- 
pending as  it  does,  on  several  causes,  none  of  which 
affect  it  more  sensibly  than  change  of  temperature  : 
it  appears  from  a  paper  read  by  Mr.  Wood  before 
the  Institute  of  Civil  Engineers  that  the  quantity 
of  vapour  varies  thus  : — 

At  52"  F.  it  is  IGOth  of  the  weight  of  the  air. 
59         „         80th 
86         ,,         40th  ,, 

Hence  it  increases  at  a  rapid  rate  as  the  tempera- 
ture is  elevated  which  ( catfr is  paribus)  is  what 
might  be  expected.  A  brisk  current  of  air  is  also 
favorable  to  evaporation,  for  through  its  agency  the 
vapour  being  removed  as  quick  as  it  is  formed, 
space  is  afforded  for  more  to  rise.  Until  lately 
various  organic  substances,  as  hair  or  bone,  were 
used  for  this  purpose  ;  such  things  contracting  in 
dry  weather  and  expanding  in  a  humid  condition  of 
the  atmosjjhere  :  this  was  the  principle  of  the  hy- 
drometers of  Saussurc,  De  Luc,  and  others.  The 
organic  matter  having  been  prepared  by  immersion 
in  caustic  alkali  was  attached  to  a  moveable  hand 
which  worked  upon  an  axis  in  connexion  with  a 
graduated  scale.  No  better  illustration  can  be 
given  of  these  organic  hygrometers  than  the  thin 
whalebone  shavings,  which  being  shaped  into  dif- 
ferent figures,  are  sold  as  toys  ;  when  jjlacc^d  upon 
the  hot  moist  hand  they  curl  up,  and  being  removed 
regain  la  a  short  time  their  original  form. 


There  is  however  very  little   dejieudenco  to  be 
placed  on  the  hygrometers   hitherto  noticed  ;  con- 
sequently they  and  all   others  are   now   superseded 
by  that  invented  by   Professor  Daniell,   of  King's 
College.     The   principle  u})oii  which   this  is   con- 
structed  is  very  diH'ercnt  from   the   tbrnicr  ones  : 
when  a  glass  of  cold  water  is   brought  into   a  room 
filled  with  comjiany,  and  consequently  heated,  mois- 
ture is  soon  deposited  on   the  sides  of  the   glass  ; 
this,  which  is  dew,  is  a  phenomenon  which  may  be 
observed  by  everybody.     Let  us  inquire  the  cause  : 
The  atmospiiere  of  the  apartment  we  may   imagine 
to  be  saturated  \\ith  moisture,  which    remains   in   a 
state  of  vaporation  only  so  long  as  there  is  warmth 
sufficient  to  maintain  it  in  that  condition  ;  wheu 
the  cold  vessel  is  introduced,  a  portion  of  tiie  heat 
being  radiated  towards  it,  and  the   equilibrium  dis- 
turbed, the  air  immediately  surrounding  the  glass 
is  cooled,  and  being  no  longer  able  to   hold   the 
vapour  in  suspension,  the  latter  is  condensed  in  the 
form  of  water. 

After  the  above  remarks  it  is  hoped  that  the  ex- 
planation of  Daniell's  hygrometer  will  be  intelli- 
gible :  it  consists  of  two  glass  bulbs  at  the  extre- 
mities of  a  syphon  tube,  the  arms  of  which  arc  of 
different  lengths  ;  into  this  instrument  is  introduced 
a  quantity  of  ether,  which  as  it  cools,  will  condense 
into  and  half  fill  the  lower  bulb  :    previous  to  the 
above  operation,  a  small  thermometer  is  to  be  fixed 
in  the  longer  limb  of  the  syphon,  having  its  elon- 
gated bulb  dipping  into  the  ether,   but  as  close  as 
possible  to  one  side  of  the  larger  bulb — the  opposite 
ball  of  the  hygrometer  is  covered  with  muslin  ;  when 
it  is  to  be  used  the  muslin  is  moistened  with  ether 
which  by  its  evaporation  produces  cold  in  the  empty 
bulb,  and  this  acting  like  the  cryophorus  of  Wol- 
laston,  causes  the  inclosed  ether  to  rise  in  a  state 
of  vapour.     It  is  well  known  that  cold  is  always 
produced  by  evaporation,  and  the  temperature  of 
the  bulb  itself  being  considerably  reduced,  the  ex- 
ternal moisture  is  condensed  ;  and  that  it  may  be 
noted  with  the  greatest  accuracy,  a  rim  of  burnished 
metal  is  placed  round  the  bulb  ;   by  the  aid  of  the 
thermometer  the  temperature  at  which  this  takes 
place,   and  which  is  called  the  dew-point  can  bo 
readily  ascertained  :  as  it  is  convenient  to  know  the 
difference  between  the  external  temperature  and  the 
dew-point,  a  thermometer  is  usually  affixed  to  the 
pillar  which  supports  the  instrument. 

As  the  preceding  description  refers  somewhat  to 
the  formation  of  dew  ;  it  will  not  be  altogether  fo- 
reign to  our  purpose  if  we  devote  some  space  to  a 
consideration  of  this  phenomenon.  Previous  to  the 
investigations  of  Dr.  Wells,  the  ideas  relative  to 
dew  were  very  vague  and  unsettled  ;  some  autho- 
rities contending  that  it  arose  from  the  earth,  others 
that  it  descended  from  the  atmosphere.  One  of 
the  properties  of  heat  is  that  it  is  continually  radi- 
ating to  colder  bodies,  until  an  equilibrium  of  tem- 
perature is  obtained,  and  it  was  to  this  radiatiou 
that  Wells  ascribed  the  formation  of  dew.  He  ob- 
served that  it  rarely  or  never  appeared  in  clouded 
nights  ;  and  in  proportion  as  the  sky  was  clear  and 
serene,  that  it  was  formed  in  the  greatest  ab\ni- 
dance  :  when  he  stretched  even  a  thin  handkerchief 
on  pins  at  a  slight  elevation  above  the  ground,  the 
dew  was  deposited  on  the  spot  which  was  thus 
screened  ;  this  he  accounted  for  from  the  supjjosi- 
tion  that  its  temperature  never  fell  suffiiicntly  low 
to  condense  the  vapour  above  it,  because  that  heat 
which  was  radiated  from  the  earth  to  the  handker- 
chief was  not  lost  but  radiated  back  again  to  the 
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earth.  Let  this  theory  be  carried  out  to  its  full 
extent  and  the  clouds  play  the  part  of  the  hand- 
kerchief, acting  like  a  pair  of  confrigate  mirrors, 
they  reflect  back  to  the  earth  as  much  heat  as  they 
receive  and  thus  preserve  a  balance  of  tempera- 
ture ;  but  on  a  clear  starlight  night  when  no  clouds 
are  present,  the  heat  of  the  earth  is  radiated  into 
empty  space  and  its  surface  being  chilled,  the  wa- 
tery vapour  which  surrounded  it  is  condensed  into 
dew.  Dr.  Prout,  in  his  Bridgewater  Treatise,  says, 
that  "  the  influence  of  radiation  in  producing  cold 
at  the  earth's  surface,  would  scarcely  be  believed 
by  inattentive  observers.  Often  on  a  calm  night, 
the  temperature  of  a  grass  plot  is  10  or  15  degrees 
less  than  that  of  the  air  a  few  feet  above  it." 

If  experimental  evidence  of  the  truth  of  this  doc- 
trine be  required ;  let  two  different  substances  be 
exposed  at  night  under  the  same  circumstances,  the 
one  a  sheet  of  polished  metal,  the  other  a  floccu- 
lent  porous  mass  of  wool :  when  these  are  examined 
the  latter  will  be  found  saturated  with  dew,  while 
the  former  is  free  from  moisture  ;  the  reason  of  this 
is  that  metals,  though  the  best  reflectors,  are  the 
■worst  radiators,  and  in  proportion  to  their  bright- 
ness ;  hence  the  surface  of  the  polished  metal  ne- 
ver falls  sufficiently  low  to  condense  the  vapour, 
while  the  wool  soon  reaches  the  dew-point. 

To  return,  however,  to  the  more  immediate  sub- 
ject of  this  paper,  many  individuals  are  in  the  ha- 
bit of  constructing  what  is  called  the  sponge  hygro- 
meter, and  for  purposes  not  requiring  accurate  ob- 
servation, this  simple  instrument  answers  every 
purpose  :  a  thin  rod  of  baked  wood  about  twelve 
inches  in  length,  and  suspended  like  a  scale-beam 
is  made  to  work  upon  a  pivot ;  to  one  end  of  this 
is  iixed  a  sponge  which  is  balanced  by  a  weight  at 
the  opposite  end  ;  sponge  like  all  organic  substances 
is  hygrometrical,  consequently  when  the  air  is  loaded 
with  vapour,  the  sponge  acquiring  weight  descends, 
and  causing  the  rod  to  work  upon  a  graduated  scale, 
indicates  the  *tate  of  the  atmosphere.  The  chief 
precautions  to  be  attended  to  are,  that  it  be  kept  in 
a  situation  where  the  temperature  is  equable  ;  and 
that  the  scale  be  graduated  by  keeping  in  the  apart- 
ment with  the  instrument  certain  deliquescent  salts, 
such  as  the  nitrates  of  lime  or  magnesia.  It  is 
advisable  to  prepare  the  sponge  by  washing  it  in  a 
solution  of  sal-ammoniac.  The  hygrometer  is  ge- 
nerally a  faithful  indicator  of  the  weather,  so  far  as 
it  predicts  the  approach  of  rain  ;  and  indeed  is  an 
indispensable  instrument  in  the  hands  of  those  who 
interest  themselves  in  the  study  of  meteorology. 

W.  PRESTON. 


CUTTING  GLASS  TUBES,  &c. 

The  different  methods  of  cutting  of  glass  tubes 
which  have  been  contrived,  are  all  founded  on  two 
principles ;  one  of  these  is  the  division  of  the 
surface  of  glass  by  cutting  instruments,  the  other 
the  effecting  of  the  same  object  by  a  sudden  change 
of  temperature  ;  and  sometimes  these  two  principles 
are  combined  in  one  process. 

The  first  method  consists  in  notching  the  tube, 
at  the  point  where  it  is  to  be  divided,  with  the 
edge  of  the  file,  or  of  a  thin  plate  of  hard  steel,  or 
with  a  diamond  ;  after  which  you  jn-ess  upon  the 
two  ends  of  the  tube,  as  if  to  enlarge  the  notch,  or 
what  is  better,  you  give  the  tube  a  slight  smart  blow. 
This  method  is  sufficient  for  the  breaking  of  small 
tubes.     Many  persons  habitually  employ  an  agate, 


or  a  common  flint,  which  they  hold  in  one  hand, 
while  with  the  other  they  rub  the  tube  over  the 
sharp  edge  of  the  stone,  taking  the  precaution  of 
securing  the  tube  by  the  help  of  the  thumb.  For 
tubes  of  a  greater  diameter,  you  can  employ  a  fine 
iron  wire  stretched  in  a  bow,  or,  still  better,  the 
glass-cutters'  wheel ;  with  either  of  these,  assisted 
by  a  mixture  of  emery  and  water,  you  can  cut  a 
circular  trace  round  a  large  tube,  and  then  divide  it 
with  ease. 

When  the  portion  which  is  to  be  removed  from 
a  tube  is  so  small  that  you  cannot  easily  lay  hold  of 
it,  you  cut  a  notch  with  a  file,  and  expose  the  notch 
to  the  point  of  a  candle  flame :  the  cut  then  flies 
round  the  tube. 

This  brings  us  to  the  second  method  of  cutting 
tubes — a  method  which  has  been  modified  in  a  great 
variety  of  ways.  It  is  founded  on  the  property 
possessed  by  vitrified  matters,  of  breaking  wlien 
exposed  to  a  sudden  change  of  temperature.  Make 
use  of  a  piece  of  iron  heated  to  redness,  an  angle 
or  corner  of  which  is  to  be  applied  to  the  tube  at 
the  point  where  it  is  to  be  cut,  and  then,  if  the 
fracture  is  not  at  once  effected  by  the  action  of  the 
hot  iron,  plunge  the  tube  suddenly  into  cold  water. 

The  two  methods  here  described  can  be  combined. 
After  having  made  a  notch  with  a  file,  or  the  edge 
of  a  flint,  you  introduce  into  it  a  little  water,  and 
bring  close  upon  it  the  point  of  a  very  little  tube 
previously  heated  to  the  melting  point.  This 
double  application  of  heat  and  moisture  obliges  the 
notch  to  fly  right  round  the  tube. 

When  the  object  to  be  cut  has  a  large  diameter, 
and  very  thin  sides — when  it  is  such  a  vessel  as  a 
drinking-glass,  a  cup,  or  a  gas  tube — you  may 
di\dde  it  with  much  neatness  by  proceeding  as 
follows  : — After  having  well  cleaned  the  vessel,  both 
within  and  without,  pour  oil  into  it  till  it  rises  to 
the  point,  or  very  nearly  to  the  point,  where  you 
desire  to  cut  it.  Place  the  vessel,  so  prepared,  in 
an  airy  situation ;  then  take  a  rod  of  iron,  of 
about  an  inch  in  diameter  ;  make  the  extremity 
brightly  red-hot,  and  plunge  it  into  the  vessel  until 
the  extremity  of  the  iron  is  half  an  inch  below  the 
surface  of  the  oil :  there  is  immediately  formed  a 
great  quantity  of  very  hot  oil,  which  assembles  in  a 
thin  stratum  at  the  surface  of  the  cold  oil,  and 
forms  a  circular  crack  where  it  touches  the  sides  of 
the  glass.  If  you  take  care  to  place  the  object  in 
a  horizontal  position,  and  to  plunge  the  hot  iron 
without  communicating  much  agitation  to  the  oil, 
the  parts  so  separated  will  be  as  neat  and  as  imiform 
as  you  could  desire  them  to  be.  By  means  of  this 
method  we  have  always  perfectly  succeeded  in 
cutting  very  regular  zones  from  ordinary  glass. 

The  method  wliich  is  described  in  some  works, 
of  cutting  a  tube  by  twisting  round  it  a  thread 
saturated  with  oil  of  turpentine,  and  then  inflaming 
the  thread,  Ve  have  found  to  be  unfit  for  objects 
which  have  thick  sides. 

Some  persons  employ  rotten  wicks  dipped  in 
sulphur.  By  the  burning  of  these,  the  glass  is 
strongly  heated  in  a  given  line,  or  very  narrow  space 
which  is  instantly  cooled  by  a  wet  feather  or  a  wet 
stick.  So  soon  as  a  crack  is  produced,  it  can  be 
led  in  any  required  direction  by  a  red-hot  iron,  or 
an  inflamed  piece  of  charcoal. 

Finally,  you  may  cut  small  portions  from  glass 
tubes  in  a  state  of  fusion,  by  means  of  common 
scissars. 
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CHEMICAL  NOMENCLATURE. 

Theee  is  of  necessity  a  nomenclature  in  every 
science  ;  and  chemistry  has  its  peculiar  terms  as 
well  as  other  departments  of  knowledge  ;  though 
we  beliffv-e  that  its  principles  may  be  acquired 
without  any  extraordinary  expenditure  of  mental 
exertion. 

In  the  constniction  of  the  language  of  modern 
chemistry,  the  terms  employed  happily  express 
the  materials  of  which  bodies  are  composed  ;  and, 
being  thus  descriptive,  they  become  apposite  and 
appropriate.  Were  the  nomenclature  of  this  science 
the  exclusive  property  of  any  people  or  country, 
it  would  be  a  "  sealed  fountain''  to  all  else  beside  ; 
but  since  chemistry  is  the  birthright  of  all,  her 
legend  must  be  formed  of  plastic  materials  obtained 
from  a  common  source,  that  all  may  read  the  history 
of  her  wonders.  The  terms  of  the  modern  no- 
menclature are  therefore  obtained  from  that  lan- 
guage which  is  venerable  for  antiquity — the  vehicle 
of  classic  song,  and  which  has  ever  formed  an 
essential  part  of  the  scholastic  studies  of  Europe. 
Significant  epithets  are  employed,  having  their  root 
in  this  spring  of  universal  recognition,  and  are 
selected  as  descriptive  of  the  forms  and  characters 
of  chemical  research. 

A  proper  estimate  of  the  superior  value  of  the 
new  nomenclature  may  be  best  obtained  by  com- 
parison, contrasting  the  new  and  old  in  juxta 
position  ;  and,  we  much  mistake,  if,  while  it  throws 
the  old  terms  into  the  back  ground  and  the  shade, 
it  does  not  bespeak  a  ready  acquiescence  in  favor  of 
the  new  nomenclature.  In  this  estimate  and  con- 
tract, amplification  would  be  useless  and  uncalled 
for  ;  tlie  selection  may  therefore  be  limited,  and 
yet  supply  an  ample  specimen.  Oil  of  tartar,  oil 
of  vitriol,  butter  of  antimony,  horn  silver,  sugar 
of  lead,  and  cream  of  tartar,  are  terms  altogether 
void  of  meaning,  and  "  signify  nothing."  Is 
suyar  of  lead  said  to  be  descriptive  of  its  peculiar 
sweetness  ? — so  are  also  the  salts  of  ittria  and 
ghicina  in  a  still  higher  degree.  Oil  of  vitriol  and 
oil  of  tartar  mislead  by  the  adjunct  oil,  as  the 
chemical  constituents  of  oil  are  entirely  absent. 
In  the  tQTXQ^copperas  we  might  consider  copper  to 
be  present,  and  naturally  enough  expect  to  find  lead 
in  "  black  lead;"  yet  the  former  is  a  sulphate  of 
iron,  and  the  latter  k  compound  of  iron  and  carbon. 
Nor  is  this  the  worst  of  these  antiquated  and  un- 
meaning epithets,  for  the  unwary  would  little 
suspect  a  fatal  poison  under  the  gifted  name  of 
"  acid  of  sugar." 

When  we  turn  to  the  new  nomenclature,  a  more 
welcome  language  presents  itself;  though  it  cannot 
be  reasonably  expected  that  we  are  able  to  apjdy 
tt-rins  critically  descriptive  of  some  invarialjle  fea- 
ture, to  al.l  the  ])rinciples  and  elements  of  chemical 
research.  Could  this  indeed  be  effected;  the  struc- 
ture erected  would  be  a  durable  monument  of  skill ; 
it  would  be  stamped  with  a  permanence  which 
nothing  could  by  possibility  destroy,  and  which  the 
novelties  of  discovery  could  never  efface.  Chlorine 
and  iodine  are  examples  of  this  descri])tion — these 
names  are  full  of  meaning,  and  the  features  on 
which  they  are  founded  can  never  change.  Chlorine 
as  chlorine,  whether  simple  as  now  considered,  or 
hereafter  proved  to  be  compound,  can  never  cease 
to  be  presented  in  a  green  attire  ;  and  iodine  in  the 
state  of  vapor  will  ever  assume  a  violet  color. 
Chlorine  is  derived  from  a  Greek  word  signifying 
green;  and  iodine  from  a  root  implying  violet.     So 


far   these  riames,    therefore,    are  expressive    ami 
appropriate. 

Oxygen  is  a  species  of  elastic  air  or  gas  ;  we  do 

not,  however,  say  that  the  nan»e  confciTed  on  it  is 
critically  correct,  because  it  has  no  right  to  aii 
exclusive  mono)ioly  of  tlie  term,  which  presumes  it 
to  be  the  acidifying  ])rinciple  ;  for  though  it  be 
often  connected  with  the  production  of  acid  forms, 
we  find  that  there  are  acids,  into  the  constituticm  of 
which  oxygen  does  not  enter ;  such  as  hydro- 
sulphuric,  hydro-chloric,  hydro-cyanic,  hydro-iodic, 
and  hydro-bromic  acida.  Indeed,  there  are  exam- 
ples wherein  the  base  may  form  acids  as  well  with 
hydrogen  as  with  oxygen,  as  sulphur,  iodine,  bcc. 
If  sulphur  be  burnt  in  oxygen,  sulphurous  acid  gas 
will  be  the  product ;  but  if  potassium  be  heated  in 
this  gas  the  oxygen  will  be  abstracted  from  it,  and 
transferred  to  the  potassium,  giving  rise  to  the 
alkali  called  caustic  potassa  ;  so  that  the  combina- 
tion of  the  one  base  with  oxygen  forms  an  acid,  and 
the  other  base,  similarly  combined,  an  alkali. 
Oxygen,  however,  in  combination  with  metals,  in 
minor  proportionals,  forms  compounds,  known 
under  the  general  name  of  oxydes ;  as  oxyde  of  tin, 
or  oxyde  of  iron ;  but  as  these  proportionals  sre 
fixed  and  definite  in  quantity,  the  prefix  pro  (or 
proto,)  or  the  prefix  per,  are  conjoined  to  denote 
the  lesser  or  greater  weight  or  measure  of  the 
combined  oxygen.  These  are  the  extremes,  and 
the  intermediate  space,  or  links,  between  them,  are 
described  by  the  Greek  numerals  fZe«to,  trito,  &c., 
such  as  the  deutoxyde  of  lead,  or  lead  combined 
with  two  determinate  proportionals  of  oxygen ; 
and  tritoxyde  of  manganese,  or  manganese  is 
chemical  combination  with  three  measures  of  oxy- 
gen. Sometimes  the  Latin  numerals  are  used,  as 
illustrated  in  the  next  paragraph. 

When  sulphur  combines  with  oxygen  to  form  an 
acid,  having  distinct  and  specific  powers  of  acidity, 
that  acid  will  have  its  title  or  distinction  conformable 
with  the  amount  or  degree  of  acidification,  and 
a  simple  change  in  the  term  will  announce  its 
nature.  Hence  sulphur-nj/s  and  sulphu-r/c  acids, 
the  former  being  the  weaker  degree  of  acidity,  and 
the  latter  the  greater  acidity  ;  while  the  occasional 
use  of  the  prefix  hypo  implies  a  still  inferior 
proportional  of  oxygen,  and  of  necessity  an  inferior 
acidity.  Thus  Ai/po-sulphurous  acid  is  a  compound 
of  100  vapor  of  sulphur  and  25  of  oxygen,  while 
sulphurous  acid  is  composed  of  100  sulphur  and 
100  oxygen.  Hypo-sn\\^\\m\c  acid  consists  of  100 
sulphur  and  125  oxygen  ;  and  sulphuric  acid  100 
sulphur  and  150  oxygen.  Combinations  of  the 
former  with  alkalis,  earths,  or  metallic  bases, 
would  be  hyposulph-j7es  or  sulph-(7es,  as  hypo- 
sulphite of  potassa  ;  sulphite  of  lime,  and  sulphite 
of  iron.  In  the  latter  case,  we  have  hyposulph- 
ates  or  sulph-afes,  as  hyi)osulphale  of  m:igncsia, 
and  sulphate  of  manganese  ;  while  dcuto-snli>lmte 
of  manganese  points  out  the  combination  of  suliihu- 
ric  ucid  with  the  deutoxyde  of  that  metal.  When 
hydrogen  is  concerned  in  the  acid  change  which 
supenenes,  hydro  is  the  opjxjsite  prefix,  ns  hydro- 
cyanic acid  ;  as  oxy  is,  in  cases  where  oxyijin  is 
connected — thus  oxyiodic  acid.  Measures  of  the 
combined  acid  have  in  like  manner  distinctive 
prefixes  as  descriptive  of  (luantity.  Carbonate  or 
chromate  is  descrijitive  of  the  neutral  salt ;  hiaxr- 
bonate  of  magnesia,  and  tichromute  of  jiotansa 
yield  us  the  specific  information  that  the  fornu'r  is 
composed  of  two  proportionals  of  carbonic  acid, 
united  with   the  earth  called   magnesia,    and   the 
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latter,  two  of  chromic  acid,  combined  with  potassa. 
We  have  also  b»JOxalate,  telraoKa.\a.te  and  ])etttoxa.- 
late  of  potassa,  or  potassa  combined  with  two, 
four,  and  five  proportionals  of  oxalic  acid.  Hydrate 
is  a  term  applied  to  express  the  combination  of 
wafer  with  a  metallic  oxyde  ;  hence  we  say  hydrate 
of  lime,  and  hydrate  of  copper.  It  is  substituted 
for  the  word  kydro-oxyde.  An  anhydrous  salt 
implies  the  absence  of  water  of  crystallization  or 
composition.  Combinations  of  carbon,  sulphur, 
phosphorus,  &c.,  not  being  acidified,  are  termed 
carbu?'eis,  sulphurete,  or  phosphurete,  in  general 
terms ;  or  specifically,  proto-sulphurets,  per-car- 
burets,  &c. 

In  some  instances  triple  salts  are  formed.  In 
this  case  the  term  applied,  must  express  the  com- 
bination ;  and  as  one  of  these  may  act  in  concert 
with  the  acid,  and  not  form  a  double  base,  we  say 
soda-muriate  of  gold  ;  soda-muriate  of  rhodium  ; 
ammonia-sulphate  of  potassa ;  baryta-sulphate  of 
platinum  ;  ferro-cyanate  of  potassa  ;  potassa-sul- 
phate  of  nickel ;  and  so  on.  In  the  salts  of  the 
earth,  called  glncina,  there  is  a  t^ulphate  and  a 
sesquisnlphate.  The  latter  prefix  denotes  an  added 
proportional  of  base  ;  thus,  the  sesywisulphate  of 
glucina  consists  of  100  proportionals  of  sulphuric 
acid  and  98.4  of  glucina,  whereas  the  sulphate  is 
composed  of  100  of  acid  and  64.1  of  base. 

This  brief  description  must  speak  powerfully  in 
favor  of  the  new  language  of  chemistry,  of  which 
a  few  examples,  however  imperfectly  explained, 
or  limited  in  number,  afford  ample  proof  that,  in 
reference  to  expressive  simplicity  and  usefulness, 
there  can  be  no  just  comparison  between  the  new 
and  the  old  nomenclature. 

Note. — The  list  of  the  old  and  new  names  of 
chemical  substances  will  appear  in  an  early  number. 


MISCELLANIES. 

Receipt  for  Megilph  — Take  eight  ounces  of 
siTfrar  of  load,  and  eight  ounces  of  rotten-stone  ; 
grind  them  together  as  stiffly  as  possible  in  linseed 
oil ;  then  take  sixteen  ounces  of  white  wax,  and 
melt  it  gradually  in  an  earthen  pipkin,  and  when 
it  is  fluid,  ponr  in  eight  ounces  of  spirits  of  turpen- 
tine ;  mix  this  ■well  with  the  wax,  ftnd  then  pour 
the  contents  of  the  pipkin  on  the  grinding  stone 
to  get  cold  ;  when  cold,  grind  the  rotten-stone  and 
sugar  of  lead  with  the  wax  and  turpentine,  and  it 
will  form  an  excellent  megilph,  which  will  keep 
f(jr  years:  if  too  hard  lor  use  at  any  time,  add  to 
it,  as  wanted,  a  little  Unseed  oil. 

Eaffy  Method  of  taking  a  perfect  Copy  from  a 
Print  or  Drawing. — Take  a  piece  of  clean  lan- 
thorn-liorn  ;  lay  it  upon  the  print  or  picture  you 
wish  to  take  ofl";  then  \;\i\\  a  crow-quill  dipped  in 
Indian  ink,  draw  every  stroke  of  the  outline  upon 
the  horn;  when  dry,  breathe  upun  that  side  of  the 
horn  whereon  you  have  made  your  draft  three  or 
four  limes,  and  clap  it  directly  on  a  damp  piece  of 
clean  while  paper,  with  the  drawn  side  down- 
wards ;  then,  pressing  it  hard  with  the  palm  of 
your  hand,  the  drawing  will  stick  to  your  paper 
and  the  horn  come  off  clean. 

This  method  is  commonly  practiced  by  artists, 
and  especially  engravers,  with  a  fine  kind  of  hard 
and  glassy  paper,  called  horn  paper — which  is  to 
be  bought  at  an  artist's  colorman's  in  Oxford 
Street.  The  engravers  scratch  every  line  which 
is  visible  through  the  paper,  and  then  rub  red  lead 


or  red  ochre  over  the  whole ;  when  reversed,  it 
leaves  the  color  on  the  ground  laid  on  ,thc^  copper 
plate  beneath,  in  the  finest  possible  lines — infinitely 
finer  indeed  than  the  lines  made  by  the  pen, 
especially  as  these  spread  by  the  pressure  used  in 
transferring. 

To  Clean  Marble,  Jasper,  Porphyry,  &c. — ^lix 
up  a  quantity  of  the  strongest  soap-lees  with  quick 
lime,  to  the  consistence  of  milk,  and  lay  it  on  the 
stone,  &c.,  for  twenty-four  hours,  clean  it  after- 
wards, and  it  will  appear  as  new. 

This  may  be  improved  by  rubbing  or  polishing 
it  afterwards  with  fine  putty  powder  and  olive  oil. 

To  Clean  Pictures. — Having  taken  the  picture 
out  of  its  frame,  take  a  clean  towel  and  making 
it  quite  wet,  lay  it  on  the  face  of  your  picture, 
sprinkling  it  from  time  to  time  with  clear  soft 
water  ;  let  it  remain  wet  for  two  or  three  days ; 
take  the  cloth  off  and  renew  it  with  a  fresh  one ; 
after  wiping  your  picture  with  a  clean  wet  sponge, 
repeat  the  process  till  you  find  all  the  dirt  soaked 
out  of  your  picture  ;  then  wash  it  well  with  a  soft 
sponge,  and  let  it  quite  dry :  rub  it  with  some 
clear  nut  or  linseed  oil,  and  it  will  look  as  well  as 
when  fresh  done. 

Weight  of  Steatn. — Steam  is  1800  lighter  'than 
water — that  is,  a  given  portion  of  water  will,  iu 
the  form  of  steam,  occupy  1800  the  space  it  did 
before. 

To  make  an  Image  that  shall  always  stand 
Kpright  iyi  a  Glass  Globe  full  of  Water. — Make 
the  lower  part  of  the  image  of  a  man  of  Avax,  and 
the  upper  part  of  wood;  then  paint  the  figure  all 
over  with  oil  colors,  and  put  it  in  a  suspended 
glass  globe.  After  the  figure  is  put  in,  then, 
whichever  way  the  globe  is  turned,  the  imago  will 
stand  upright  in  the  middle. 


QUERIES, 


125 — What  is  Mr.  Roberts's  process  for  preserving  animal 

bodies? 

126 — Would  an  electrical  macliine  made  with  ft  resinous 
plate,  instead  of  onft  of  gla.is,  he  effective? 

I'Zl — Itequcsted,  ihe  result  of  (iiiy  experiments  upon  the 
effect  of  medicated  earths,  or  the  coloration  of  flowers? 

12? — Is  it  possible  to  produce  a  blue  dahlia,  or  a  scented 
dahlia,  and  if  so.  what  ehtmco  la  there  of  Its  color,  or  scent, 
remaining  permanent? 

129 — How  is  horn  to  be  dissolved,  or  reduced  to  a  gelati- 
nous sutistance? 

130 — How  is  the  multiplication  of  the  figures  in  the  maple 
lanthorn  produced?  Does  not  otir  correspondent  allude  to 
no  exhibition  called  the  Danoe  of  Witches?  If  so,  the  mai,'ic 
Uinthorn  is  not  used  at  all.  Wo  believe  the  secret  is  wJKdly 
confined  to  four  or  five  persons,  it  shall  be  inserted  in  a  short 
tune. 

131 — What  is  the  preparation  of  sympathetic  inks? 


GQRRESPOHDENTS. 

H,  ELLIOTT  (Sutherland).  We  have  received  his  letter, 
and  will  make  the  requisite  iu(iuiries,  and  that  as  early  as 
jHissible. 

R.  MONKS. — We  purpose  to  begin  an  account  of  the  niarl)les 
and  fancy  woods  in  our  next. 
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THE  DANCE    OF  WITCHES. 

Op  all  the  optical  deceptions  which  have  formed 
the  subject  of  public  exhibition,  no  one,  with, 
perhaps,  the  exception  of  the  phantasmagorea, 
has  occasioned  more  amusement  and  astonishment, 
than  that  once  shown  by  Mr.  Henry,  at  the  Adel- 
phi  Theatre  ;  and  afterwards  by  a  Mr.  Schmidt,  at 
Leicester  Square,  called  "  The  Dance  of  Witches,'^ 
or  "  The  Dance  of  Monkeys,"  according  as  one 
or  other  of  these  was  made  the  subject  of  the 
pictures.  The  manner  in  which  the  delusion  was 
caused,  was  a  complete  puzzle,  and  to  this  day  has 
never  been  explained,  if  guessed  at,  and  the  prin- 
ciple known  to  be  one  object  illuminated  by  several 
liglits,  and  thus  multiplied — still  the  imitation  of 
all  the  effects  seen  failed  when  attempted  to  be 
practised  by  others. 

The  following  is  a  plain  description  of  the  whole 
very  simple  apparatus,  and  manner  of  working  it, 
which  we  give  the  more  readily  knowing  it  to  be 
exact  and  true,  and  believing  that  there  are  a  veiy 
few  persons  in  the  whole  kingdom  who  can  perform 
it,  though  it  is  an  exhibition  in  the  highest  degree 
amusing,  and  may  readily  be  shown  in  a  private 
apartment,  especially  where  folding  doors  open 
from  one  room  into  another. 

Provide  a  medium,  or  screen,-  made  of  tissue 
paper — it  should  be  the  size  of  the  room,  and  hung 
up  in  the  same  manner  as  the  curtain  of  a  theatre,' 
80  that  the  operator  may  have  a  space  of  six  or 
eight  feet  on  one  side  of  it,  and  the  audience  on 
the  other.  If  not  made  of  the  size  of  the  room, 
it  should  be  surrounded  on  all  sides  with  some 
sheeting,  or  something  similar,  to  prevent  any  one 
from  looking  behind  it,  it  should,  however,  be 
six  feet  at  least  in  diameter  ;  and  if  for  public 
exhibition  at  least  double  this.  On  the  operator's 
side  of  this  screen  hang  up  the  witch  curtain, 
previously  made  thus  : — Get  a  piece  of  thick  can- 
vas of  the  requisite  size  of  the  room,  and  paint  it 
black  on  both  sides,  or  else  cover  it  with  thick 
brown  paper,  so  that  no  light  can  penetrate  it  in 
any  part :  then  cut  out  in  the  centre  of  it  seven 
holes,  (as  represented  in  figure  2,)  and  cover  these 
holes  with  the  figures  of  witches,  cut  out  on  paste- 
board, (as  seen  in  figure  3  ;)  the  bars,  or  bands, 
being  left  to  strengthen  the  figure,  as  well  as  to  give 
a  Httle  shape  to  the  outline.  Now  fasten  to  each 
figure,  a  flap,  or  cover,  of  pasteboard,  larger  than 
the  figure  itself  It  must  be  fixed  to  the  curtain  by 
a  hinge  of  rag,  at  the  bottom  of  the  hole  it  is  in- 
tended to  cover.  These  flaps  must  be  fastened  up 
by  a  single  pin  at  the  top,  so  that  when  pulled  out 
suddenly  the  flap  shall  fall  down,  and  discover  the 
figure  beneath,  A  side  section  of  the  medium  and 
curtain  is  seen  in  figure  4,  where  one  of  the  flaps  is 
api)arently  falling.  Next  prepare  two  sticks,  and 
a  cross  with  a  short  handle  to  it,  (as  represented  in 
figure  5,)  with  holes  in  them  to  contain  some  thick 
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wax  tapers,  made  thus  : — Take  a  taper  as  sold  at 
the  shops,  unfold  it,  cut  it  into  six  equal  lengths, 
and  twist  them  together,  with  a  bit  of  common 
candle  wick  cotton  in  the  middle  of  them,  cut  it 
into  pieces  about  two  or  three  inches  long,  of  which 
there  should  be  fifteen  in  number ;  five  for  the 
cross — six  for  the  two  sticks — and  four  to  be  held 
in  the  hand.  All  that  is  requisite  is  now  ready, 
except  that  the  tapers  may  light  easily  when  wanted, 
they  may  be  burnt  for  a  minute,  and  the  tips  then 
touched  with  spirits  of  turpentine. 

To  manage  the  exhibition,  and  for  which  an 
assistant  is  requisite,  proceed  as  follows : — Light 
four  of  the  tapers,  which  hold  together  in  the 
hand — direct  the  assistant  to  loosen  the  centre  flap, 
which  falling  down  suffers  the  liglit  to  shine  through 
the  picture  of  the  witch  upon  the  front  screen,  but 
no  where  else.  One  witch  wiU  only  be  seen  upon 
it.  Give  your  assistant  two  of  these  candles,  and 
there  being  now  two  lights,  two  witches  will  be  seen. 
Let  each  of  you  take  one  in  each  hand,  and  four 
witches  will  be  seen.  As  the  hands  are  moved 
about  so  will  the  figures ;  and  let  it  be  observed, 
that  it  is  always  necessary  that  the  assistant  should 
exactly  imitate  his  master  in  the  motion  of  his 
hands,  &c.  Then  the  sticks  being  within  reach, 
take  one  of  them,  and  light  the  three  candles  iipon 
it,  being  careful  to  blow  out  your  own  candles  as 
the  others  are  lighted.  You  will  thus  have  three 
candles,  your  assistant  two — tlierefore  five  witches 
will  be  seen.  The  other  person  lighting  those  on 
his  stick,  six  witches  are  visible.  Hold  both  sticks 
in  your  own  hand,  horizontally  above  your  head,  so 
that  the  candles  are  equally  distant  from  each  other 
— turn  yourself  round,  holding  the  candles  quite 
still  relatively  to  each  other,  and  the  sLx  witches 
will  appear  to  march  around  a  centre.  While  this 
is  doing,  the  assistant  should  get  ready  to  light  the 
candles  on  the  cross  :  these  being  lighted  rapidly, 
and  the  others  extinguished,  hold  the  cross  hori- 
zontally, and  a  line  of  five  witches  will  appear ; 
hold  it  vertically,  and  a  circle  of  them,  with  one 
in  the  centre,  will  be  visible ;  turn  the  cross 
round,  and  so  will  the  witches  move.  Let  the 
assistant  open  alternately  the  various  other  flaps, 
and  so  many  groups  will  start  into  view,  all  having 
the  same  motion,  which  may  be  infinitely  varied  by 
the  motion  given  to  the  cross ;  and  if  a  second 
cross  be  used  at  the  same  time,  the  apparent  con- 
fusion will  be  indescribable  and  highly  amusing. 

The  figure  1  represents  seven  groups,  made  by  a 
cross  of  six  arms.  The  dimensions  of  the  various 
parts  are  as  follows  ;-^— Distance  between  the  me- 
dium and  witch  curtain  is  2  feet  7  inches.  The 
centre  figure  is  5  feet  from  the  ground — the  figures 
about  two  feet  from  each  other,  and  about  1  foot 
high.  The  sticks  4  feet  11  inches  each,  and  the 
arms  of  the  cross  2  feet  from  the  centre  outwards. 
These  lengths  were  taken  from  Mr.  Henry's 
original  apparatus,  but  for  private  view  much 
smaller  dimensions  may  be  adopted.  By  substi- 
tuting paintings  on  glass  for  the  pasteboard  figures, 
color  and  greater  delicacy  is  acquired.  Also,  the 
magic  lanthorn  may  be  combined  with  it  with 
effect ;  suppose  the  central  figure  to  be  that  of  a 
fiddler,  shown  by  the  magic  lantliorn,  and  only 
moveable  as  to  its  arras,  and  around  it  several 
groups  of  dancing  dogs  or  monkeys,  made  with  the 
cross,  and  the  effect  would  be  much  enhanced. 
The  figures  themselves  also  might  easily  be  nn.de  to 
move  by  means  of  strings. 
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CARMINE. 

Carmine  is,  according  to  Pelletior  and  Caventon, 
a  triple  compound  of  the  colorinf^  substance,  and 
an  animal  matter  contained  in  cochineal,  combined 
Avith  ftu  acid  added  to  eHect  the  precipitation. 
The  preparation  of  this  article  is  still  a  mystery, 
because  upon  the  one  hand,  its  consumption  being 
very  limited,  few  persons  are  engaged  in  its  manu- 
facture, and  upon  the  other,  the  raw  material 
being  costly,  extensive  experiments  on  it  cannot 
be  conveniently  made.  Success  iu  this  business 
is  said  to  depend  not  a  little  upon  dexterity  of 
manipulation,  and  upon  knowing  the  instant  for 
arresting  the  further  action  of  heat  upon  the 
materials. 

There  is  sold  at  the  shops  diflerent  kinds  of 
carmine,  distinguished  by  numbers,  and  possessed 
of  a  corresponding  value.  This  difference  de- 
pends upon  two  causes,  either  upon  the  proportion 
of  alumina  added  in  the  precipitation,  or  of  a  cer- 
tain quantity  of  Vermillion  put  in  to  dilute  the 
color.  In  the  first  case  the  shade  is  paler,  in  the 
second,  it  has  not  the  same  lustre.  It  is  always 
easy  to  discover  the  proportion  of  the  adulteration. 
By  availing  ourselves  of  the  property  of  pure  car- 
mine to  dissolve  in  water  of  ammonia,  the  whole 
foreign  matter  remains  untouched,  and  we  may 
estimate  its  amount  by  drying  the  residuum. 

To  tnake  Ordinary  Carmine. 

Take  1  pound  of  cochineal  in  powder ; 

3  drachms  and  a  half  of  carbonate  of  potash  ; 
8  drachms  of  alum  in  powder ; 
3  drachms  and  a  half  of  fish  glue. 

The  cochineal  must  be  boiled  along  with  the 
potash  in  a  copper  containing  five  pailfuls  of  water 
(60  pints;)  the  ebullition  being  allayed  with  cold 
water.  After  boiling  a  few  miimtes  the  copper 
must  be  taken  from  the  fire,  and  placed  on  a 
table  a.t  such  an  angle  as  that  the  liquor  may  be 
conveniently  poured  ofi'.  The  pounded  alum  is 
then  thrown  in,  and  the  decoction  is  stirred,  it 
changes  color  immediately,  and  inclines  to  a  more 
brilliant  tint.  At  the  end  of  fifteen  miiiutes  the 
cochineal  is  deposited  at  the  bottom,  and  the  bath 
becomes  as  clear  as  if  it  had  been  filtered.  It 
contains  the  coloring  matter,  and  probably  a  little 
alum  in  suspension.  We  decant  it  then  into  a 
copper  of  equal  capacity,  and  place  it  over  the 
fire,  adding  the  fish-glue  dissolved  in  a  great  deal 
of  water,  and  passed  through  a  sieve.  At  the 
moment  of  ebullition,  the  carmine  is  perceived  to 
rise  up  1o  the  surface  of  the  bath,  and  a  coagulum 
is  formed,  like  what  takes  place  in  clarifications 
with  white  of  egg.  The  copper  must  be  imme- 
diately taken  from  the  fire,  and  its  contents  be 
stirred  with  a  spatula.  In  the  course  of  fifteen  or 
twenty  minutes  the  carmine  is  deposited.  The 
supernatant  liquor  is  decanted,  and  the  deposit 
must  be  drained  upon  a  filter  of  fine  canvas  or 
linen.  If  the  operation  has  been  well  conducted, 
the  carmine  when  dry  crushes  readily  under  the 
fingers.  What  remains  after  the  precipitation  of 
the  carmine  is  still  nuich  loaded  with  color,  and 
may  be  employed  very  advantageously  for  car- 
minated  lakes. 

By  the  old  German  process  carmine  is  prepared 
by  means  of  alum  without  any  other  addition. 
As  soon  as  the  water  boils  the  powdered  cochineal 
is  thrown  into  it,  stirred  well,  and  then  boiled  for 
six  minutes ;  a  little  ground  alum  is  added,  and 
the  boiling  is  continued  for  thr*c  minutes  more  ; 


the  vessel  is  removed  from  tlic  fire,  the  liquor  is 
filtered,  and  left  for  three  days  in  porcelain  ves- 
sels, in  the  course  of  which  time  a  red  matter 
falls  down,  which  must  be  separated  and  dried  in 
the  shade.  This  is  carmine,  which  is  sometimes 
previously  purified  by  washing.  The  liquor  after 
three  days  more  lets  fall  an  inferior  kind  of  car- 
mine, but  the  residuary  coloruig  matter  may  also 
be  separated  by  muriate  of  tin. 

The  proportions  for  the  above  process  arc  580 
parts  of  clear  river  water,  IG  parts  of  cochineal, 
and  1  part  of  alimi ;  there  is  obtained  from  IJ  to 
2  parts  of  carmine. 

Another  Carmine  with  tartar. — To  the  boiling 
water  the  cochineal  is  added,  and  after  some  time 
a  little  cream  of  tartar ;  in  eight  minutes  more 
we  add  a  little  alum,  and  continue  the  boiling  for 
a  minute  or  two  longer.  Then  take  it  from  the 
fire,  and  pour  it  into  glass  or  porcelain  vessels, 
filter  and  let  it  repose  quietly  till  the  carmine  falls 
down.  We  then  decant  and  dry  in  the  shade. 
The  proportions  are  8  pounds  of  water,  8  or.  of 
cochineal,  j  oz.  of  cream  of  tartar,  f  oz.  of  alum, 
and  the  product  is  an  ounce  of  carmine. 

Process  of  Madame  Cenette  of  Amsterdam,  with 
salt  of  sorrel. — Into  six  jiails  of  river  water,  boil- 
ing hot,  throw  two  pounds  of  the  finest  cochineal 
in  powder,  continue  the  ebullition  for  two  hours, 
and  then  add  3  oz.  of  refined  saltpetre,  and  after 
a  few  minutes  4  oz.  of  salt  of  sorrel.  In  ten 
minutes  more  take  the  copper  from  the  fire,  and 
let  it  settle  for  four  hours ;  then  draw  off  the 
liquor  with  a  syphon  into  flat  plates,  and  leave  it 
there  for  three  weeks.  Afterwards  there  is 
formed  upon  the  surface  a  pretty  thick  mouldiness, 
which  is  to  be  removed  dexterously  in  one  pellicle 
by  a  slip  of  whalebone.  Should  the  film  tear  and 
fragments  of  it  fall  down,  they  must  be  removed 
with  the  utmost  care.  Decant  the  supernatant 
water  with  a  syphon,  the  end  of  which  may  touch 
the  bottom  of  the  vessel,  because  the  layer  of  car- 
mine is  very  firm.  Whatever  water  remains  must 
be  sucked  away  by  a  glass  tube.  The  carmine  is 
dried  in  the  sliade,  aud  has  an  extraordinary 
lustre. 

Carmine  by  the  salt  of  tin,  or  the  Carmine  of 
China. — Boil  the  cochineal  in  river  v.-ater,  adding 
some  Roman  alum,  then  pass  through  a  fine  cloth 
to  remove  the  cochineal,  and  set  the  liquor  aside. 
It  becomes  brighter  on  keeping.  After  having 
heated  this  liquor,  pour  into  it  drop  by  drop  a  so- 
lution of  tin  till  the  carmine  be  precipitated.  The 
proportions  are  one  pailful  of  water,  20  oz.  of 
cochineal  and  60  grains  of  alum,  with  a  solution 
of  tin  containing  4  oz.  of  the  metal. 

To  revive  or  hriyfiten  Carmine.  —  We  may 
brighten  ordinary  carmine,  and  obtain  a  very  fine 
and  clear  pigment,  by  dissolving  it  in  water  of 
ammonia.  For  this  purpose  we  leave  ammonia 
upon  carmine  in  the  heat  of  the  sun,  till  all  its 
color  be  extracted,  and  the  liquor  has  got  a  fine 
red  tinge,  It  must  then  be  drawn  otf  aud  pre- 
cipitated, by  acetic  acid  and  alcohol,  next  washed 
with  alcohol,  and  dried.  Carmine  dissolved  in 
ammonia  has  been  long  employed  by  painters, 
under  the  name  of  liquid  carmine. 

Carmine  is  the  finest  red  color  which  the  painter 
possesses.  It  is  principally  employed  in  nuniaturu 
painting,  water  colors,  andto  tint  arlilicial  llowcrs, 
because  it  is  more  transparent  than  tin-  ■.ih.'i 
colors. 
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DISTILLATION. 

(Resumed  from  2}affe  207,  and  concluded  J 

We  have  already,  in   the  former  papers   upon  this 
subject,    described   the    apparatus    and    process   of 
distillation.     It  remains  now  to  analyze  some  of  the 
products  of  the  operation,  particularly  those  which 
are  called  ardent  spirits,  sucli  as  brandy,  hollands, 
gin,  cordials,  &c.  ;  and  we  give  the  following  re- 
marks, as  well  as  those  which  have  preceded,   as 
the  result  of  practical  experience  ;  and,  first,  as  to 
spirits  of  wine,  pure  spirit,  or  alcohol,    which  is 
the   spirit  produced   by  the   vinous   fermentation, 
purified   from   all  oils,    acids,    smoky  flavor,    and 
water,   with  which  it  is  at  first  contaminated  and 
weakened.     To  obtain  it  absolutely  pure,  pit  must, 
after  being  distilled  as  highly  as  possible,   have  put 
into  it  red  hot  potass,  or  muriate  of  lime,  which 
absorbs   the   remaining  water,    leaving   the   spirit 
pure.     To  be  used,  however,  for  ordinary  purposes, 
it  is  never  required  as  strong  as  this.     When  raised 
to  the  highest  possible  strength,  by  means  of  dis- 
tillation,  it  will  still  contain  nearly  a  fourth  part 
water.     To  test  it,  the  distillers  and  publicans  use 
an  instrument,  called  an  hydrometer,  which  enables 
them  to  tell  accui-ately  the  real  quantity  of  spirit 
contained   in  any  mixture  of    s]iirit    and    water, 
though  if  sugar,  oil,  &c.,  be  added,  the  hydrometer 
is  baffled  and  useless.      The  greatest  consumption 
of  spirit  of  wine  is  by  the  publicans,  for  making 
such  liquors  as  peppermint,  noyeau,   &c.      By  the 
hatters    and   varnish   makers   for   the    solution   of 
copal  and  other  gums.     By  the  perfumers   for    es- 
sences ;  and  by   the  chemists  for  tinctures.     The 
usual  popular  way  of  trying  the  strength  is  to  shake 
up  a  little  in  a  phial — if  the  head,  or  froth,  subsides 
instantly,    it  may   be    presumed   very    strong,    or 
otherwise,   in  proportion  to  this  subsidence.      It  is 
customary  also  to    cover  a  little  gunpowder  with 
some  spirit,  set  fire  to  the  latter,  and  if  it  wholly 
burns  away  without  firing  the  gunpowder  the  spirit 
is  weak :  if  it  fires  the  powder,  it  is  known  to  be 
of  adequate  strength. 

Brandy,  French  and  British.  In  the  process  of 
the  wine  manufacture  in  France,  Spain,  &c.,  the 
whole  of  the  grapes,  sometimes  stalks  and  all,  are 
boiled,  strained,  and  pressed.  The  juice  fermented 
becomes  wine — the  skins,  &c.,  left  on  the  strainer 
.ire  also  suffered  to  ferment,  and  being  distilled 
fonn  brandy.  This  is  re-distilled  only  once  more, 
and  then  comes  to  us  as  an  article  of  consumption, 
of  considerable  strength,  and  still  loaded  with  the 
peciTliar  flavor  of  the  grape.  It  is,  as  all  liquors 
passing  from  the  still  are,  colorless,  like  water,  the 
brown  tint  being  afterwards  given  to  it  by  burnt 
sugar.  Not  having  the  above  means  we  never  can 
make  in  this  country  brandy  equal  to  that  of 
France,  and  the  law  interferes  to  prevent  the  ap- 
plication of  those -resources  which  are  ]mrtially 
open  to  us.  We  might,  were  it  not  for  this, 
ferment  the  dried  grapes  which  are  irajiortcd,  and 
thus  add  to  our  malt  spirit  a  partial  brandy  flavor — 
but  this  the  axcise  prevents.  The  British  brandy 
flavor  is  at  present  given  by  orris  root  and  sweet 
spirits  of  nitre. 

Hum,  Arrack,  and  Hollands. — Remarks  analogous 
to  the  above  will  apjdy  to  these  and  some  other 
spirits.  For  some  of  them  we  have  not  the  mate- 
rials— others  we  are  not  allowed  to  manufacture  by 
the  only  means  which  can  be  successful.  For  rum, 
the  sugar  canes  are  first  crushed,   then  boiletl,  and 


partially  refined  and  crystallized.  The  refuse  of  the 
bruised  canes,  the  impurities  of  the  sugar,  and  the 
sweepings  of  the  sugar  houses,  mixed  with  water, 
soon  ferment.  The  liquid  taken  up  into  the  still, 
worked  off,  and  afterwards  again  distilled,  yields 
rum.  A  process,  similar  to  that  of  the  English 
malt  distiller,  using  rice  as  a  staple,  produces 
arrack.  Adding  juniper  berries,  in  requisite  quan- 
tity, to  grain,  fermenting  them  together,  and  dis- 
tillinj^  more  or  less  is  the  manner  of  making 
hollands.  Here  we  cannot  ferment  them  together, 
and  are  obliged  to  be  content  with  gin. 

And  what  is  gin  ?  Morally,  it  is  that  which  builds 
up    public-houses  like   palaces ;    and   which   pulls 
down  the  comfortable  home  of  the  English  labourer 
to  a  den  of  squalidness  and  want — which  fills  our 
courts  with  misery,  and  our  streets  with  vice  :  it  is 
that  which  debilitates  the  constitution  of  body  and 
of  mind,  and  which  yearly  dooms  thousands  of  the 
inhabitants  of  this  island  to  disease  and  premature 
death.     Politically,  it  is  that  which  yields  a  revenue 
of  nearly  three  millions  pounds  per  year — which 
extends  in  quantity  to  almost  eight  million  gallons 
— which,  if  it  were  formed  into  a  canal,  10  feet  wide 
and  5  feet  deep,  would  reach  no  less  than  five  miles. 
If  put  into  casks  of  the  usual  size,   (120  gallons,) 
and  shape,  and  these  placed  end  to  end  in  a  line, 
that   line   would   extend    600  miles,    and  were   it 
possible  to  place  it  into  twenty  casks,  each  of  these 
would  be  of   the  height  of   St.  Paul's  Cathedral. 
Scientifically  speaking,  gin  is  merely  a  compound  of 
spirit  and  water,  flavored  by  juniper  berries,  co- 
riander seed,  orange  peel,  and  angelica  root,  and 
sweetened  afterwards  by  sugar.     A  compound  such 
as  this  is  wholesome,  if  not  beneficial,  and  could 
gin  be  procured  thus  from  the   publicans  by  the 
lower    orders  of    people,    its   moderate   use    could 
scarcely  be  objected  to  on  the  score  of  health  ;  but 
it  cannot  and  is  not  to  be  had  thus.    We  could  give 
an   account   of    admixtures    almost   incredible — of 
gin  made  without  any  one  of   the  above  materials, 
except,  indeed,  sugar  and  water.      One  ingredient 
is  added  to  communicate  a  fictitious  strength,  and 
this  is  sometimes  cayenne  pepper ;   but  more  fre- 
quently another,    and    infinitely    more    injurious 
ingredient,  an  insect   poison  of  deadly  malignity. 
Another  poison  is  added  to  increase  flavor,  and  as  if 
this  were  not  enough,  a  third  equally  deleterious 
liquid  is  added,  expressly  for  the  purpose  of  exciting 
thirst,  that  the  regular  gin  drinker  may  require  a 
second  potion  almost  as  soon  as   he  has  swallowed 
the  first.     This  we  know  to  be  true,   strange  as  it 
may  seem,  and  would   give  the  whole  secrets,  but 
are  fearful  that  such  might  induce  further  adultera- 
tion, rather  than  repress  that  which    at    present 
exists. 

Cordials. — Little  remains  to  be  said  on  these 
liquids.  They  are  made  without  distillation,  except 
that  pure  spirit  forms  part  of  their  composition. 

Noyeau  is  made  by  boiling  Intter  almonds,  or 
almond  cake,  (this  is  the  cake  left  after  almond  oil 
has  been  extracted  from  the  nuts  :  it  is  imported 
for  this  purpose,  and  also  much  used  by  pastry- 
cooks, &c.,  it  having  the  same  flavor  as  almonds, 
and  being  cheaper,)  in  water,  adding  a  little  spirit, 
and  plenty  of  loaf  sugar  to  it  afterwards. 

Usquebaugh  is  a  celebrated  cordial,  made  of  many 
flavoring  ingredients,  added  to  spirit.  To  make  it, 
take  of  nutmegs,  cloves,  and  cinnamon,  each  one 
ounce — the  seeds  of  anise,  carraway,  and  coriander, 
each  two  ounces — liquorice  root,  four  ounces,  and 
bitter  almonds,  t\TO  ounces  :  Ijruise  all  these,  pour 
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upon  them  one  gallon  and  a  half  of  strong  spirit — 
after  soaking  two  days,  pour  it  off  clear,  and  add 
sugar  and  water. 

Ratifia,  Rosiylon,  Marasquin,  Cherry  and  Rasp- 
berry Brandy,  S^c.  S\-c.,  are  made  from  the  juice  of 
fruits  preserved  in  brandy,  and  flavored  with  sugar, 
and  occasionally  spices.  Also,  the  cordials,  called 
Pejrpermint,  Cloves,  Anniseed,  Cinnamon,  Carra- 
way,  Lovage,  &;€.  ^c,  as  well  as  the  sweet  essences 
of  rose,  lavender,  &.C.,  are  merely  a  clean  and  pure 
spirit,  impregnated  with  the  flavoring  oil,  or  they 
may  any  of  them  be  made  by  distilling  the  spices, 
seeds,  ilowers,  &c.,  with  spirit,  which  brings  out  the 
essential  oil.  If  made  by  mere  mixture  about  one 
ounce  of  oil  is  allowed  to  ten  gallons  of  spirit  for  a 
cordial,  but  there  should  be  nearly  ten  times  this 
for  strong  and  fine  lavender  water. 


CAUSES  OF  THE  SURF  AND  SWELLING 
OF  THE  SEA. 

The  Burf  ors-well  and  breaking  of  the  sea,  some- 
times forms  but  a  single  range  along  the  shore, 
and  at  others  three  or  four  behind  one  another, 
extending  perhaps  half  a  mile  out  to  sea.  The 
surf  begins  to  assume  its  ibrm  at  some  distance 
from  the  place  where  it  breaks,  gradually  accumu- 
lating as  it  moves  forward,  till  it  attains,  not 
uncommonly,  in  places  within  the  limits  of  the 
trade-winds,  a  height  of  fifteen  or  twenty  feet, 
•when  it  overhangs  at  top,  and  falls  like  a  cascade 
with  great  force  and  a  prodigious  noise.  Countries 
where  surfs  prevail  require  boats  of  a  particular 
construction  verj'  different  from  the  greater  part 
of  those  which  are  built  in  Europe.  In  some 
places  surfs  are  great  at  high,  and  in  others  at  low 
•water;  but  we  believe  they  are  uniformly  most 
violent  during  the  spring-tides. 

It  is  not  easy  to  assign  the  cause  of  surfs.   That 
they   are   affected  by  the  winds  can  hardly  be 
questioned ;  but  that  they   do  not  proceed  from 
the  immediate  operation  of  the  wind  in  the  place 
where  they  happen,  is  evident  from  this  circum- 
stance, that  the  surf  is  often  highest  and   most 
violent  where  there  is  least  wind,   and  vice  versa. 
On  the  coast  of  Sumatra  the  highest  are  experien- 
ced during  the  south-east  monsoon,  which  is  never 
attended  with  such  gales  as  the  north-west.      As 
they  are  most  general  in  the  tropical  latitudes, 
Mr.    Marsden,    who   seems   to  have  paid   much 
attention  to   the  subject,  attributes  them  to   the 
trade-winds  which  prevail  at  a  distance  from  shore 
between  the  parallels  of  thirty  degrees  north  and 
south,  whose  uniform  and  invariable  action  causes 
a  long  and  constant  swell,  that  exists  even  in  the 
calmest  weather,  about  the  line,  towards  which  its 
direction  tends  from  cither  side.  Tliis  swell,  when 
a  squall  happens  or  the  wind  freshens  up,  will  for 
the  time  have  other  subsidiarj'  waves  on  the  ex- 
tent of  its  surface,  breaking  often  in  a  direction 
contrai7,  and  which  will  again  subside  as  a  calm 
returns,  without  having  produed  on  it  any  percep- 
tible effect.      Sumatra,  though  not  continually  ex- 
posed to   the   south-east    trade-wind,    is  not  so 
distant  but  that  its  influence  may  be  presumed  to 
extend  to  it ;    and  accordingly  at  Poole   Presang, 
near  the  southern   extremity    of   the    island,    a 
constant  southerly  sea  is  observed,  even  after  a 
strong  north-west  wind.       This    incessant    and 
powerful  swell  rolling  in  from  an  ocean,  open  even 
to  the  pole,  seems  an  agent  adequate  to  the  pro- 
digious effects  produced  on  the  coast;     whilst  its 


very  size  contributes  to  its  being  overlooked  It 
reconciles  almost  all  the  difhcullius  which  tlie 
phenomena  seems  to  present,  and  in  particular  it 
accounts  for  the  decrease  of  the  surf  during  the 
north-west  monsoon,  the  local  wind  llicn  counter- 
acting the  operation  of  the  general  one ;  and  it  is 
corroborated  by  an  observation,  that  the  surfs  on 
the  Sumatran  coast  ever  begin  to  break  at  their 
southern  extreme,  the  motion  of  the  swell  not 
being  perpendicular  to  the  direction  of  the  shore. 
This  explanation  of  the  phenomena  is  ccrtamly 
plausible ;  but  as  the  author  candidly  acknowledges 
objections  may  be  urged  to  it.  The  trade-winds 
and  the  swell  occasioned  by  them  are  remarkably 
steady  and  uniform  ;  but  the  surfs  arc  much  the 
reverse.  How  then  comes  a  uniform  cause  to 
produce  unsteady  effects  ? 

In  the  opinion  of  Mr.  Marsden,  it  produces  no 
unsteady  effects.  The  irregularity  of  the  surfs, 
he  says,  is  perceived  only  within  the  remoter 
limits  of  the  trade-winds.  But  the  equatorial 
parts  of  the  earth  performing  their  diurnal  revolu- 
tion with  greater  velocity  than  the  rest,  a  larger 
circle  being  described  in  the  same  time,  the  waters 
thereabout,  from  the  stronger  centrifugal  force, 
may  be  supposed  more  buoyant;  to  feel  les3 
restraint  from  the  sluggish  principle  of  matter  ;  to 
have  less  gravity ;  and  therefore  to  be  more 
obedient  to  external  impulses  of  every  kind, 
whether  from  the  winds  or  any  other  cause. 


FANCY  WOODS. 

Even  at  a  comparatively  early  stage  of  the  arts, 
mankind  appear  to  have  made  use  of  the  bright  or 
variegated  colors  of  wood,  to  give  beauty  both  to 
their  dwellings  and  their  furniture.  The  templo 
built  by  King  Solomon  was  overlaid  on  the  inside 
with  boards  of  cedar  : — "  All  was  cedar  ;  thero 
was  no  stone  seen  ;"  and  among  the  most  ancient 
specimens  of  ornamental  furniture  that  are  to  bo 
met  with,  we  find  that  attempts  have  been  made  to 
heighten  the  effect  by  the  contrast  of  various  kinds 
of  wood.  Although,  both  in  the  materials  and 
the  designs,  these  are  inferior  to  the  productions 
of  modern  art,  many  of  the  cabinets  which  are  still 
preserved  have  much  higher  claims  to  notice  than 
their  mere  antiquity. 

In  all  these  works  a  veneer  or  thin  plate  of  the 
fancy  wood  is  laid  down  in  glue,  upon  a  surface  of 
a  plainer  description.  This  process  is  of  course 
cheaper  than  if  the  whole  work  were  made  of  the 
solid  fancy  wood.  The  beauty  of  fancy  wood  arises 
in  many  sorts  from  its  being  cross-grained,  or  i)re- 
senting  the  fibres  endways  or  obliquely  to  tl\e  sur- 
face. These  different  positions  of  the  fibres,  as 
well  as  their  different  colors  in  grained  woods,  give 
a  clouded  and  mottled  variety  to  the  surface  ;  and 
when  some  of  the  parts  are  partially  transparent, 
as  is  the  case  with  fine  mahogany,  the  surface  gives 
out  a  play  of  different  tints,  as  the  observer  shifts 
his  place,  or  the  light  falls  upon  them. 

In  the  earlier  stages  of  the  art  of  cabinet 
making,  and  before  the  forests  of  the  troiiioal  re- 
gions had  been  explored  for  those  beautiful  woods 
which  have  since  added  so  much  to  the  elegance  of 
modern  furniture,  the  veneering  and  ornamenting 
were  in  woods  of  native  growtli.  None  of  these 
have  the  deep  and  warm  tints  of  the  finest  of  the 
foreign;  but  the  figures  with  wliich  they  arc 
marked  arc  often  very  bwuu.'ul.     Tlic  yew,  which. 
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with  its  other  tints,  blends  a  certain  trace  of  pink 
or  rose-color,  and  when  it  is  gnarled  or  knotty, 
has  a  very  rich  appearance,  was  tlie  wood  used  for 
the  finest  and  most  costly  works.  The  common 
veneering  timber  was  walnut ;  but  as  that  has  but 
few  of  those  variegations,  which  are  technically 
termed  curls,  the  works  ornamented  with  it  were 
rather  deficient  in  beauty.  The  knotty  parts  of 
"  pollard"  oaks,  and  "  pollard"  elms,  are  much 
better  adapted  for  the  purpose  of  ornament ;  but  as 
the  grain  of  both  is  open,  and  as  it  is  apt  to  rise, 
and  as  the  earlier  cabinet-makers  were  not  so  well 
acquainted  with  the  art  of  varnishing,  as  those  of 
modern  times,  the  beauties  of  these  v,oods  were 
not  turned  to  the  proper  account. 

When  mahogany  was  first  introduced  as  a  cabinet 
timber,  it  seems  to  have  been  in  the  dark-colored, 
hard,  and  straight-grained  trees,  which  are  now 
used  for  chairs,  and  other  articles,  in  which  the 
solid  timber  is  preferred ;  and  on  that  account 
mahogany  was  not  much  used  in  combination  with 
other  woods.  When,  however,  its  great  value  was 
known — the  ease  with  wliich  it  can  be  cut,  the 
improvement  that  varnish  gives  to  its  colors,  the 
firmness  with  which  it  holds  in  glue,  and  the  im- 
provement which,  when  properly  taken  care  of,  it 
gains  in  time — it  was  found  that  good  mahogany 
Avas  much  too  valuable  a  timber  for  being  used 
solid ;  and  it  began  to  be  employed  as  the  staple 
timber  in  veneering.  Other  foreign  woods,  some 
of  them  lighter  and  others  darker,  were  employed 
for  borders  and  ornaments :  but  mahogany  was 
used  for  the  body  of  the  work  ;  and  when  it  became 
to  be  60  used,  a  great  revolution  was  effected  in  the 
art  of  cabinet-making. 

Mahogany  is  of  universal  use  for  furniture,  from 
the  common  tables  of  a  village  inn  to  the  splendid 
cabinets  of  a  regal  palace.  But  the  general  adop- 
tion of  this  wood  renders  a  nice  selection  necessary 
for  those  articles  which  are  costly  and  fashionable. 
The  extensive  manufacture  of  piano-fortes  has  much 
increased  the  demand  for  mahogany.  This  musical 
instrument,  as  made  in  England,  is  superior  to  that 
of  any  other  part  of  Europe ;  and  English  piano- 
fortes are  largely  exported.  The  beauty  of  the  case 
forms  a  point  of  great  importance  to  the  manufac- 
turer. This  circumstance  adds  nothing,  of  course, 
to  the  intrinsic  value  of  the  instrument ;  but  it  is 
of  consequence  to  the  maker,  in  giving  an  adven- 
titious quality  to  the  article  in  which  he  deals. 
Spanish  maliogany  is  decidedly  the  most  beautiful ; 
but  occasionally,  yet  not  very  often,  the  Honduras 
wood  is  of  singular  brilliancy ;  and  it  is  then 
eagerly  sought  for,  to  be  employed  in  the  most  ex- 
pensive cabinet-work.  A  short  time  ago,  Messrs. 
Broadwood,  who  have  long  been  distinguished  as 
makers  of  piano-fortes,  gave  the  enormous  sum  of 
three  thousand  pounds  for  three  logs  of  mahogany. 
These  logs,  the  produce  of  one  tree,  were  each 
about  fifteen  feet  long  and  thirty-eight  inches  wide. 
They  were  cut  into  veneers  of  eight  to  an  inch. 
The  wood  was  peculiarly  beautiful,  capable  of 
receiving  the  highest  polish  ;  reflecting  the  light  in 
the  most  varied  manner,  like  the  surface  of  a  crys- 
tal ;  and,  from  the  wavy  form  of  the  fibres,  offering 
a  different  figure  in  whatever  direction  it  was  viewed. 
A  new  species  of  maliogany  has  been  lately  in- 
troduced in  cabinet-work,  which  is  commonly  called 
Gambia.  As  its  name  imports,  it  comes  from 
Africa.  It  is  of  a  beautiful  color,  but  does  not 
retain  it  so  long  as  the  Spanish  and  Honduras 
woods.     One  of  the  peculiar  excellences  which  is 


sought  for  by  cabinet-makers,  consists  in  what  they 
call  the  citrl — the  direction  which  the  darker  parts 
take  in  the  grain  of  the  wood.  Bu',  the  dealers, 
although  they  introduce  an  auger  before  they  buy  a 
log,  are  seldom  enabled  to  determine,  with  much 
exactness,  the  quality  of  the  timber.  Although 
mahogany  has  been  so  long  known  in  commerce, 
there  is  little  correspondence  between  those  who 
export  the  timber  and  those  who  purchase  it  in  this 
country  ;  and  tluis  it  is  generally  a  matter  of  chance 
whether  the  manufacturer  may  purchase  a  fine  or 
an  inferior  commodity.  The  logs  which  procured 
such  a  large  price  as  Messrs.  Broadwood  gave  for 
them,  were  particularly  celebrated,  and  were  brought 
to  this  country  with  a  knowledge  of  their  worth. 

The  wood  most  in  use  for  cabinet-work,  next  to 
mahogany,  is  Rose-wood.  The  name  of  this  species 
of  wood  is  derived  from  its  fragrance  ;  and  it  has 
long  been  known  to  the  cabinet-makers  of  England 
and  France.  It  was  first  introduced,  it  is  said, 
from  the  isle  of  Cyprus  ;  though  the  great  supply 
now  comes  from  BrazU.  The  width  of  the  logs 
imported  into  this  country  averages  twenty-two 
inches,  so  that  it  must  be  the  produce  of  a  con- 
siderable tree.  The  wood  is  too  well  known  to 
require  any  description.  The  more  distinct  the 
parts  are  from  the  purple-red,  which  forms  the 
ground,  the  more  is  the  wood  esteemed.  It  is 
ordinarily  cut  into  veneers  of  nine  to  an  inch  ;  and 
is  employed  in  this  way  for  all  the  larger  furniture, 
such  as  tables;  but  solid  for  the  legs  of  chairs, 
and  cabinets. 

{To  he  continued.) 


FOILS. 

Foils  are  thin  plates  or  leaves  of  metal  that  are 
put  under  stones,  or  compositions  in  imitation  of 
stones,  when  tliey  are  set,  eitlier  to  increase  the 
lustre  and  play  of  the  stones,  or  more  generally  to 
improve  the  color,  by  giving  an  additional  force 
to  tJie  tinge,  whether  it  be  natural  or  artificial,  by 
a  ground  of  the  same  hue  with  the  foil. 

There  are  two  kinds  of  foils ;  one  colorless, 
where  the  effect  of  giving  lustre  to  the  stone  is 
produced  by  the  polish  of  the  surface,  making  it 
act  as  a  mirror,  and,  by  reflecting  the  light,  pre- 
vents the  deadness  whicli  attends  a  duller  ground 
under  tlie  stone,  and  brings  it  nearer  to  the  effect 
of  the  diamond.  The  other  is  colored  with  some 
pigment  or  stain,  either  of  the  same  hue  as  the 
stone,  or  of  some  other,  -which  is  intended  to 
change  the  hue  of  the  stone  in  some  degree  ;  thus 
a  yellow  foil  may  be  under  a  green  which  is  too 
much  inclined  to  blue,  or  under  crimson,  where  it 
is  desired  to  have  the  appearance  of  orange  or 
scarlet. 

Foils  may  be  made  of  copper  or  tin.  Silver 
has  been  sometimes  used,  and  even  gold  mixed 
with  it ;  but  the  expense  of  either  is  needless,  as 
copper  may  be  made  to  answer  the  same  end. 

Copper  intended  for  foils  is  prepared  by  taking 
copper  plates  beaten  to  a  proper  thickness,  passing 
them  betwixt  a  pair  of  fine  steel  rollers  very  close 
set,  and  drawing  them  as  thin  as  possible.  They 
are  polished  with  very  fine  whiting,  or  rotten- 
stone,  till  they  shine,  and  have  as  much  brightness 
as  can  be  given  them,  and  they  will  then  be  fit  to 
receive  the  color.  If  they  are  intended  for  a 
purple  or  crimson  color,  the  foils  should  first  be 
whitened  in  the  following  manner: — Take  a  small 
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quantity  of  silver,  and  dissolve  it  in  afjuafortis, 
then  put  bits  of  copper  into  the  solution,  and 
precipitate  the  silver;  -which  being  done,  the  fluid 
must  be  poured  off,  and  fresh  water  added  to  it,  to 
wasli  away  the  other  fluid  ;  after  which  the  silver 
must  be  dried,  aniJ  equal  wciglit  of  cream  of  tartar 
and  common  salt  grou:;d  with  it,  till  the  whole  is 
reduced  to  a  very  fine  powder.  With  this  mixture 
the  foils,  slightly  moistened,  must  be  rubbed  by 
the  finger,  or  a  bit  of  linen  rag,  till  they  are  of  the 
degree  of  whiteness  desired. 

To  color  Foils. — The  colors  used  for  painting 
foils  may  be  used  with  cither  oil,  water  rendered 
glutinous  by  gum-arabic,  size,  or  varnish.  Where 
deep  colors  are  wanted,  oil  is  most  proper,  because 
some  pigments  become  wholly  transparent  in  it, 
as  lake,  or  Prussian  blue  ;  the  yellow  and  green 
may  be  better  laid  on  in  varnish,  as  these  colors 
may  be  had  in  perfection  from  a  tinge  wholly 
dissolved  in  spirit  of  wine,  in  the  same  manner  as 
in  the  case  of  lacquers;  and  the  most  beautiful 
green  is  to  be  produced  by  distilled  verdigris, 
which  is  apt  to  lose  its  color  and  tiu-n  black  with 
oil.  In  common  cases,  however,  any  of  the  colors 
may  be,  with  the  least  trouble,  laid  on  with 
isinglass  size,  in  the  same  manner  as  the  glazing 
colors  used  in  miniature  painting. 

Ruby  Colors. — For  red,  where  the  ruby  is  to  be 
imitated,  a  little  lake  is  u-ed  in  isinglass  size, 
cmine,  or  shell-lac  varnish,  is  to  be  employed, 
if  the  glass  or  paste  be  of  a  full  crimson,  verging 
towards  the  purple ;  but  if  the  glass  incline  to  the 
scarlet,  or  orange,  very  bright  lake,  not  purple 
may  be  used  alone  in  oil. 

Garnet  Red.  —  For  the  garnet  red,  dragon's 
blood  dissolved  in  seed-lac  varnish  may  be  used  ; 
and  for  the  vinegar  garnet,  the  orange  lake, ,  tem- 
pered with  shell-lac  varnish,  will  be  found  excellent. 
Amethyst. — For  the  amethyst,  lake,  with  a  little 
Prussian  blue,  used  with  oil,  and  very  thinly 
spread  on  the  foil,  will  answer. 

Blue. — For  blue,  where  a  deep  color,  or  sapphire 
is  wanted,  Prussian  blue  not  too  deep  should  be 
used  in  oil,  and  be  spread  more  or  less  thinly  on 
the  foil,  according  to  the  lightness  or  deepness  of 
the  color  required. 

Eagle  Marine. — For  the  eagle  marine,  common 
verdigi-is,  with  a  little  Prussian  blue,  tempered  in 
shell-lac  varnish. 

Yellow. — Where  a  full  yellow  is  desired,  the 
foil  may  be  colored  with  a  yellow  lacquer,  laid  on 
as  for  other  purposes.  For  light  yellows,  the  cop- 
per ground  of  the  foil  itself,  properly  burnished, 
will  be  sufficient. 

Green. — For  green,  where  a  deep  hue  is  required, 
the  crystals  of  verdigris,  tempered  in  shell-lac 
varnish,  should  be  used ;  but  where  the  emerald 
is  iQ  be  imitated,  a  little  yellow  lacquer  should  be 
added,  to  bring  the  color  to  a  tnier  green,  and  less 
verging  to  the  blue. 

Other  Colors.  —  The  stones  of  more  diluted 
color,  such  as  the  amethyst,  topaz,  vinegar-garnet, 
and  eagle-marine,  may  be  vei7  cheaply  imitated 
by  transparent  white  glass  or  paste,  even  witiiout 
foils.  This  is  to  be  done  by  tempering  the  colors 
above-mentioned  with  turpentine  and  mastic,  and 
painting  the  socket  in  which  the  counterfeit  stone 
is  to  be  set  with  the  mixture,  the  socket  and  itoiie 
itself  being  previously  heated.  In  tliis  case, 
however,  the  stone  should  lie  immediately  set,  and 
the  socket  closed  upon  it  before  the  mixture  cools 
and  grows  hard.  The  orange  lake  mentioned 
under  the  head  of  garnet  red,  was  invented  for 


this  purpose,  in  which  it  has  a  beautiful  effect, 
and  has  been  used  with  great  success.  The  color 
it  produces  is  that  of  the  vinegar-garnet,  which  it 
affords  with  great  brightness. 

The  colors  before  directed  to  be  used  in  oil 
should  be  extremely  well  ground  in  oil  of  turpen- 
tine, and  tempered  with  old  nut  or  puppy-oil ;  or, 
if  time  can  be  given  for  their  drying,  with  strong 
fat  oil,  diluted  with  spirit  of  turpentine,  which 
will  gain  a  fine  polish  of  itself.  The  colors  used 
in  varnish  should  be  likewise  thoroughly  well 
ground  and  mixed  ;  and  in  the  case  of  the  dragon's 
blood  in  tlie  seed-lac  varnish  and  the  laquer,  the 
foils  should  be  warmed  before  they  are  laid  out. 
All  the  mixtures  should  be  laid  on  the  foils  with  a 
broad  soft  brush,  which  must  be  passed  from  one 
end  to  the  other,  and  no  part  should  be  crossed,  or 
twice  gone  over,  or  at  least  not  till  the  first  coat 
can  be  dry,  when,  if  the  color  do  not  lie  strong 
enough,  a  second  coat  may  be  given. 


CASTING  MEDALLIONS  IS  SULPHUR,  &c. 
( Resumed  fi'om  page  214,  and  concluded.) 

The  process  of  makiiig  sulphur  moulds  and  plas- 
ter casts,  already  described,  will  suggest  the 
general  directions  to  be  given  in  making  suljihur 
coins,  medals,  gems,  &c.  The  moulds  are  to  be 
made  of  plaster  of  Paris  cast  from  llie  original 
objects,  or  fac-similies  of  them.  To  make  gems 
or  .-ulpliur  seals  is  the  most  easy,  and  require  no 
instruction  beyond  that  given  in  page  J91 — except 
as  to  color  .  It  is  requisite,  in  order  that  they 
should  be  of  a  fine  red,  to  mix  with  the  sulphur  a 
little  of  the  best  English  vermillion,  (Chinese 
Vermillion  turns  black.)  and  to  heat  the  sulphur 
as  little  as  [>03sible.  In  fact,  to  succeed  perfectly, 
the  sulphur  should  be  just  melteil,  then  the  Ter- 
million  mixed  with  it,  and  immediately  ui?ed  up  ; 
when  cast,  they  may  be  trimmed  around  the  eds^cs 
with  a  pen-knife,  and  inclosed  in  a  strip  of  fila- 
gree paper.  They  arc  infinitely  sharper  than 
impressions  made  with  sealing  wax,  and  will  bear 
the  heat  of  a  direct  summer's  sun  without  injury. 
Seal  engravers,  therefore,  who  desire  impressions 
of  seals  to  display  in  their  shop  windows,  have 
recoiirse  to  sulphur  casts,  rather  than  the  more 
perishable  ones  of  sealing  wax.  The  late  Mr. 
Tarscy,  of  Leicester  Square,  carried  on  a  con- 
siderable trade  in  these  apparently  simple  articles. 

It  is  advisable  in  the  imitation  of  monkish  seals, 
Romish  anuUets,  engraved  inscriptions,  ami  other 
similar  objects,  not  to  have  them  of  a  uniform  red 
color,  but  bearing  traces  of  the  rude  antiquity 
which  distinguished  the  originals.  This  may  be 
given  by  the  most  simple  means,  and  with  the 
greatest  effect.  They  may  be  cast  in  ordinary 
sulphur  when  it  is  of  that  fawn  or  reddish  grey 
color,  which  it  acquired  by  melting  once  or  twice. 
When  cast  and  trimmed,  rub  over  the  whole  of  it 
a  commun  hard  brnsli,  dipped  in  black  lead — that 
brush  used  ordinarily  by  servants  to  polish  stoves 
will  do  better  than  any  other,  as  it  is  imbued  with 
the  lead  powder.  The  quantity  to  be  put  ou  is 
according  to  fancy.  It  will  be  seeu  to  adhere  to 
the  roughness  and  depressions,  and  bring  the  more 
prominent  parts  nut  in  fine  relief.  If  a  gloss  be 
desirable,  rubbing  the  seal  with  a  piece  of  wool  or 
cotton  will  communicate  it  readily. 

Coins  and  Medallions. — A  dilliculty  arises  when 
we  endeavour  to  cast  a  coin  of  two  engraved  sides  ; 
and  some  persons  liave  cast  them  by  hobliiig  vcr- 
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tically,  at  a  little  distance  from  each  other,  the  two 
plaster  moulds,  surrounding  them  with  a   strip    of 
paper,   so  as  to  leave  only  a  small  hole  at  the  top, 
pouring  sulphur  in  this  hole,   and  renewing  it  as  it 
contracts  in  cooling  by  a  drop  or  two  more  poured 
in.     When  cast  thus,  a  mark  will  often  be  seen 
running  across  the  face  of  the  medal,    especially 
when   large.      This  spoils  its  beauty  ;  and   until 
lately,  no  means  were  known  to  remedy  the  defect- 
Others  cast  a  very  thin  coat  of  sulphur  on  the 
mould  of  the  one  side,  then  another  thin  coat   on 
the  other  mould ;    put  these  together  and  pour 
sulphur  as  before,  between  them.    This  method  is, 
however,  exceedingly  tedious,  as  it  is  apt  to  make 
the  coins  much  too  thick,  and  what  is  even  worse, 
unequally  so.     The  best  method  is  now  found  to 
be  to  cast  both  sides  at  once  of  common  yellow- 
sulphur,  to  cover  them  with  black  lead,  as  recom- 
mended for  seals,  &c.  above,  and  afterwards  to 
mark  them  over  with  a  camel-hair  brush,  dipped 
in  a  weak  tincture  or  solution  of  dragon's  blood 
in  spirits  of    wine,  w-hich  communicates  a  very 
fine  antique  bronze  color,  capable  of  being  con- 
siderably modified  in  tone  by   the   admixture  of 
any  other  transparent  coloring  material,  such  as 
lake,  yellow  lake,  &c.      Ancient  seals  look    re- 
markably well  if  cast  of  a  green  color ;  which  is 
done  either  by  mixing  a  gi-eeu  pigment  with  the 
melted  sulphiir,  or  more  transparently,  by  a  slight 
varnish  of  spirits  of  wine  and  distilled  verdigris, 
laid  on  in  the  same  manner  as  the  bronze  color 
above  described.     It  needs  scarcely  be  said,  that 
all  these  objects  are  exceedingly  brittle,  and  -will 
crack,  not  merely  at  a  slight  fall,  but  often  with  a 
very  moderate  degree  of  heat  such  as  that  of  the 
hand. 


MISCELLANIES. 

To  Imitate  Tortoiseshdl  with  Horn. — Mix  up  an 
equal  quantity  of  quick  lime  and  red  lead,  with 
soap  lees;  lay  it  on  the  horn  with  a  small  brush, 
in  imitation  of  the  mottle  of  tortoise-shell ;  when 
it  is  dry,  repeat  it  two  or  three  times. 

Or  grind  an  ounce  of  litharge  and  half  an  ounce 
of  quick  lime,  together  with  a  sufficient  quantity 
of  liquid  salt  of  tartar  to  make  it  of  the  consis- 
tence of  paint.  Put  it  on  the  horn  with  a  brush, 
in  imitation  of  tortoise-shell,  and  in  three  or  four 
hours  it  will  have  produced  the  desired  effect ;  it 
may  then  be  washed  oif  with  clean  water;  if  not 
deep  enough,  it  may  be  repeated. 

Or  take  a  piece  of  lunar  caustic  about  the  size 
of  a  pea  ;  grind  it  with  water  on  a  stone,  and  mix 
with  it  a  sufficient  portion  of  gum-arabic,  to  make 
it  of  a  proper  consistence  ;  then  apply  it  with  a 
brush  to  the  horn  in  imitation  of  the  veins  of 
tortoise-shell.  A  little  red  lead,  or  some  other 
powder  mixed  with  it,  to  give  it  a  body,  is  of 
advantage.  It  will  then  stain  the  horn  quite 
through  without  hurting  its  texture  and  qiiality. 
In  this  case,  however,  you  must  be  careful,  when 
the  horn  is  sulliciently  stained,  to  let  it  be  soaked 
for  some  hours  in  plain  water,  previous  to  finishing 
and  polishing  it. 

Mazor  Strop. — Accident,  the  love  of  experiment, 
or  some  higher  cause,  which  contributes  so  largely 
to  the  comforts  and  conveniencies  of  mankind, 
has  furnished  us  with  a  new  recipe  for  a  most 
effectual  razor-strop,  that  with  a  veiy  few  strokes 
of  the  instrument  thereon  produces  a  very  fine 
edge,  capable  of  reducing  the  most  obstinate  beard 


to  its  required  nothingness.  Like  all  other  useful 
discoveries,  the  process,  and  applicability  is  ob- 
vious, cheap,  and  easily  performed,  and  we  are 
indebted  for  its  free  promulgation  to  the  inventor,  a 
Mr.  Fawell.  lie  spreads  the  well-known  blue  pill 
of  the  shops  upon  buff  leather,  smoothing  it  with 
the  razor  back,  and  i  tis  fit  for  tise  in  the  ordirmry 
way.  The  blue  pill,  iu  mass,  may  be  bought  at 
Apothecaries  Hall,  and  other  druggists'  shops. 

Soap  suds  made  strong,  and  rubbed  over  the 
hone  or  razor  strop,  is  found  to  answer  better  than 
the  usual  dressing  of  sweet  oil,  and  is  much  less 
expensive. 

Alloy  for  the  Speculaa  of  Telescopes.  —  Melt 
seven  ounces  of  cojiper,  and,  when  fused,  add 
three  ounces  of  zinc  and  four  ounces  of  tin.  These 
metals  will  combine  to  form  a  beautiful  .alloy  of 
great  lustre,  and  of  a  light  yellow  color,  fitted  to 
be  made  into  specula  for  telescopes.  Mr.  Mudge 
used  only  copper  and  grain  tin,  in  the  proportion 
of  two  pounds  to  fourteen  ounces  and  a  half. 

To  procure  Iodine. — Digest  eight  oimces  of  pul- 
verized kelp  or  sea-weed  in  a  quart  of  water,  and 
filter  it  through  paper.  Evaporate  it  by  a  gentle 
heat,  in  a  Wedgewood's  vessel;  the  mviriate  of 
soda  will  be  formed  into  crystals  at  the  bottom. 
Mix  four  ounces  of  sulphuric  acid  w-ith  the  un- 
crystallized  solution ;  and  boil  it  for  about  five 
minutes :  next,  put  this  mixture  into  a  tubulated 
retort  with  four  ounces  of  the  black  oxide  of 
manganese,  and'place  the  whole  over  a  lamp ;  let 
a  receiver  bo  attached  to  it :  the  iodine  will  soon 
rise  in  the  form  of  a  violet-colored  vapour,  and  be 
Condensed  on  the  sides  of  the  receiver  in  dark 
shining  spicula:,  something  like  plumage.  Preserve 
it  in  a  phial,  having  a  ground  stopper.  Iodine 
was  discovered  in  Paris,  by  a  saltpetre  manufac- 
turer, who  observed  a  rapid  corrosion  of  his  metal, 
used  in  preparing  different  sorts  of  sea-weeds, 
which  he  used  in  making  carbonate  of  soda. 

Etching  Glass  for  TJiermometers. — Coat  the  glass 
to  be  graduated,  &c.,  with  yellow  wax,  and  trace 
with  a  steel  point  whatever  is  intended  to  be 
etched.  Now  dip  the  glass  in  sulphuric  acid,  and 
shake  over  it  some  fine  pulverised  lluate  of  lime, 
(fluor  spar.)  This  salt  will  be  decomposed  by  the 
yffinity  of  lime  for  sulphuric  acid.  Accordingly, 
the  fluoric  acid  will  be  set  free  to  attack  the  silica 
of  the  glass.  Corrosion  of  those  parts  which  are 
uncovered  by  the  wax,  will  be  the  consequence. 


CORRESPONDENTS. 

T.  RYL.^NDS  (Wiuriiii'ton). — We  sliall  lie  much  obliged  for 
the  intoniiation  ho  aliuiled  to  in  his  kind  letter  of  a  month 
since. 

W.W. — For  reasons  which  will  be  o.bvious  to  himself,  wo 
are  obliged  to  decline  his  proposal,  although  his  papers  are 
really  excellent. 

II.  1'. — What  he  alludes  to  is  a  secret  which  we  fear  we  shall 
not  get  over,  we  will  take  an  early  opporl^niity  of  analy- 
sing what  he  has  sent,  and  inquiring  respecting  it 

T.  V.  (Reading.) — .\t  the  oflices  of  the  respective  companies 
he  alludes  to,  they  will  not  part  with  crude  specimens, 
fearing  that  other  parties  should  imitate  them. 

W.  C'UTHBERT.— His  paper  is  returned. 


Communications,  Books  for  Revisw,  Inventions  for  Illus- 
tration, &c.,  to  be  addressed  to  the  Kditor,  at  Z5,  Great 
Prescot  Street ;  to  the  Printer ;  or  to  the  Publisher.  .\11 
Letters  must  be  post  paid. 

Printed  by  D.Francis,  C,  White  Horse  Lane,  Mile  KndRoad. 
Published  every  Saturday  by  W.  Rkitiain,  12,  Paternoster 
Kow,  anil  may  be  had  of  all  Booksellers  and  Newsmen  in 
Town  aud  Country. 
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THOROWGOOD   AND    BESLEY'S    IMATHE- 
MATICAL    COMBINATIOXS. 

The  annexed  are  part  of  a  series  of  Mathematical 
Combinations  of  very  chaste  and  elegant  designs 
for  letter-press  ornaments,  introduced  by  the  emi- 
nent letter  founders,  Messrs.  Thokowgood  and 
Besley,  of  Fann  Street,  London.  The  designs 
are  by  a  French  artist,  Mons.  Derriez.  From 
the  great  practical  utility  and  the  simplicity  with 
which  they  may  be  thrown  into  such  a  variety  of 
forms,  these  designs  must,  in  a  great  measure, 
supersede  every  other  description  of  ornamental 
border. 

The  general  character  of  our  typographical  em- 
bellishments, as  compared  with  our  neighbours  the 
Frencli,  has  been  miserably  deficient  in  style  and 
execution,  and  we  hail  the  introduction  of  these 
combinations  as  a  harbinger  of  the  improving  taste 
of  the  times. 

The  series  No.  1,  is  formed  of  six  blocks,  or 
squares,  with  a  bold  dark  line  running  exactly 
through  the  centre  of  the  square,  and  upon  as  it 
were  a  delicate  chasing  of  foliage  ;  there  are  two 
squares  with  the  junctions  opjwsite  each  other  in 
continuous  lines,  and  four  squares  with  the  junc- 
tions at  different  angles,  so  that  by  the  use  of  a 
square  block,  or  quadrat,  any  size  and  almost  any 
shape  of  border  may  be  constructed,  witli  little  or 
no  difficulty  to  the  compositor. 

Series  No.  2  is  also  formed  of  six  squares,  but 
of  an  entirely  different  character ;  here  the  artist 
has  introduced  a  square  for  the  purpose  of  extend- 
ing the  breadtli  of  the  border  ;  a  more  distinct 
idea  may  be  formed  by  referring  to  the  squares 
themselves. 
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Series  No.  3  is  again  different,  and  is  composed 
of  nine  squares,  but  with  also  a  square  to  extend 
or  form  ground  work  ;  in  this  series  there  are  two 
sets  of  angles  to  continue  the  double  line  without  a 
break  ;  these  will  be  better  understood  by  a  careful 
examination  of  the  parts  unconnected  with  each 
other. 
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Series  No.  4,  with  a  single  line  series  in  the  in- 
side, is  formed  upon  the  same  principle  as  No.  2, 
but  without  flourishes  of  any  sort ;  here  the  printer 
can  have  plain  lines  so  constructed  that  he  may 
turn  them  into  a  thousand  endless  varieties,  without 
there  appearing  any  fori  lality  or  sameness  with  his 
work,  and  there  is  a  strength  and  boldness  with  the 
design  that  give  them  great  effect. 


We  understand  that  there  are  other  designs  of 
this  class  in  progress,  and  as  they  are  particularly 
interesting  to  every  lover  of  practical  science,  we 
shall  take  the  first  opportunity,  as  soon  as  they- are 
fairly  before  the  public,  of  referring  to  them. 


AMATEUR  GLASS  BLOWING. 
(Resumed  from  page  203. J 

Ali,  the  modifications  of  shape  and  size  which  can 
be  given  to  tubes  in  the  construction  of  various 
instruments,  are  produced  by  a  very  small  number 
of  dissimilar  operations.  The  following  are  the 
cliief  of  tliem,  and  the  caution  to  be  regarded  in 
their  manipulation — remembering  that  the  cutting 
glass  by  various  methods  has  been  already  described 
in  page  230,   (Part  VL) 

Burdermi/. — To  whatever  use  you  may  destine 
the  tubes  which  you  cut,  they  ought,  almost  always, 
to  be  bordered.  If  you  merely  desire  that  the 
edges  shall  not  be  sharp,  you  can  smoothen  them 
with  the  file,  or  what  is  better,  you  can  expose 
them  to  the  flame  of  the  lamp  until  they  are 
rounded.  If  you  fear  the  sinking  in  of  the  edges 
when  they  are  <n  a  softened  state,  you  can  hinder 
this  by  working  in  the  interior  of  the  tube  a  round 
rod  of  iron  one-sixth  of  an  inch  thick  :  one  end  of 
it  should  be  filed  to  a  conical  jjoint,  and  the  other 
end  be  inserted  into  a  thin,   round,  wooden  handle. 

When  you  desire  to  make  the  edges  of  the  tube 
project,  biitig  the  end  to  a  soft  state,  then  insert  in 
it  a  .iietallic  rod,  ar.d  move  it  about  in  such  a 
manner  as  to  widen  a  little  the  opening.  While 
the  end  of  the  tube  is  still  soft,  place  it  suddenly 
upon  a  horizontal  surface,  or  press  it  by  means  of 
a  very  flat  metallic  plate.  The  object  of  this 
operation  is  to  make  the  end  of  the  tube  flat  and 
uniform.  Very  small  tubes  can  be  bordered  by 
approaching  tlieir  extremities  to  a  flame  not  acted 
upon  by  the  blowpipe  ;  particularly  the  flame  of  a 
spirit-lamp. 

\\  hen  tlie  edges  of  a  tube  are  to  be  rendered 
incajiable  of  suffering  considerable  pressure,  you 
can  very  considerably  augment  their  strength  by 
soldering  a  rib  or  string  of  glass,  all  round  the  end 
of  the  tube.  Holding  the  tube  in  the  left  hand, 
and  the  string  of  the  glass  in  the  right,  you  expose 
them  both  at  once  to  the  flame.  When  their  ex- 
tremities are  sufficiently  softened,  you  attach  the 
end  of  the  rib  of  glass  to  the  tube  at  a  very  short, 
distance  from  its  extremity ;  you  then  continue 
gradually  to  turn  the  tube,  so  as  to  cause  the  rib  of 
glass  to  adhere  to  it,  in  proportion  as  it  becomes 
softened.  When  the  rib  has  made  the  entire 
circumference  of  the  tube,  you  separate  the  surplus 
by  suddenly  darting  a  strong  jet  of  fire  upon  the 
point  where  it  should  be  divided;  and  you  continue 
to  expose  the  tube  to  the  flame,  always  turning  it 
round,  until  the  ring  of  glass  is  fully  incorporated 
with  the  glass  it  \\as  applied  to.  You  then  remove 
the  instrument  from  the  flame,  taking  care  to 
anneal  it  in  so  doing.  During  this  operation  you 
must  take  care  to  prevent  the  sinking  together  of 
the  sides  or  the  tube,  by  now  and  then  turning  the 
sides  of  the  interior.  It  is  a  red  heat,  or  a  brown- 
ish red  heat,  that  is  best  adapted  to  this  operation. 

W.dening. — When  you  desire  to  enlarge  the  dia- 
meter of  the  end  of  a  tube,  it  is  necessary,  after 
having  brought  it  to  a  soft  state,  to  remove  it  from 
the  flame,  and  to  press  the  sides  of  the  glass 
outwards  by  means  of  a  large  rod  of  iron  with  a 
conical  point.  The  tube  must  be  again  heated,  and 
again  pressed  with  the  conical  iron  rod,  until  the 
proper  enlargement  is  efl'ected.  This  operation  is 
much  the  same  as  that  of  bordering  a  tube  with 
projecting  edges. 
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Drawing  ovt. — ^You  can  draw  out  or  contract  a 
tube  either  in  the  middle  or  at  the  end.  Let  us  in 
the  first  place  consider  that  a  tube  is  to  be  drawn 
out  in  the  middle.  If  the  tube  is  long,  you  support 
it  with  the  right  hand  below,  and  the  left  hand 
above,  by  which  means  you  secure  the  force  tliat  is 
necessary,  as  well  as  the  position  wliich  is  com- 
modious, for  turning  it  continually  and  uniformly  in 
the  flame.  It  must  be  kept  in  the  jet  till  it  has 
acquired  a  cherry  red  ficut.  You  then  remove  it 
from  the  flame,  and  always  continuing  gently  to 
turn  it,  you  gradually  separate  the  hands  from  each 
other,  and  draw  the  tube  in  a  straight  line.  In  this 
manner  you  produce  a  thin  long  tube  in  the  centre 
of  the  original  tube,  which  ought  to  exhibit  two 
uniform  cones  where  it  joins  the  thin  tube,  and  to 
have  the  points  of  i.iese  cones  in  the  prolongation 
of  the  axis  of  the  tube. 

To  draw  out  a  tube  at  its  extremity,  you  heat 
the  extremity  till  it  is  in  fusion,  and  then  remove  it 
from  the  flame  ;  you  immediately  seize  this  ex- 
tremity with  the  pliers,  and  at  the  same  time 
separate  the  two  hands.  The  more  rapidly  this 
operation  is  performed,  the  glass  being  sui)posed  to 
be  well  softened,  the  more  capillary  will  the  drawn- 
out  point  of  the  tube  be  rendered.  Instead  of 
pinching  the  fused  end  with  the  pliers,  it  is  simpler 
to  bring  it  to  the  end  of  a  little  auxiliary  tube, 
which  should  be  previously  heated,  to  fuse  the  two 
together,  and  then  to  draw  out  the  end  of  the 
original  tube  by  means  of  the  auxiliary  tube.  In 
ail  cases,  the  smaller  the  portion  of  tube  softened, 
the  more  abrupt  is  the  part  drawn  out. 

When  you  desire  to  draw  out  a  point,  from  the 
side  of  a  tube,  you  must  heat  that  portion  alone, 
by  holding  it  fixedly  at  the  extremity  of  the  jet  of 
flame.  When  it  is  sufficiently  softened,  solder  to 
it  the  end  of  an  aiLxiliary  tube,  and  then  draw  it 
out.  A  red  heat,  or  a  cherry  red  heat,  is  best 
adapted  to  this  operation. 

Choking. — We  do  not  mean  by  choking,  the 
closing  or  stopping  up  of  the  tube,  but  simply  a 
diminution  of  the  interior  passage,  or  bore.  It  is 
a  sort  of  contraction.  You  perform  the  operation 
by  presenting  to  the  flame  a  zone  of  the  tube  at 
the  point  where  the  contraction  is  to  be  effected. 
"WTnen  the  glass  is  softened,  you  draw  out  the  tube, 
or  push  it  together,  according  as  you  desire  to  pro- 
duce a  hollow  in  the  surface  of  the  tube,  or  to  have 
the  surface  even,  or  to  cause  a  ridge  to  rise  above 
it.  A  cherry  red  heat  is  the  proper  temperature 
to  employ. 

Sealing. — If  the  sides  of  the  tube  to  be  sealed 
are  thin,  and  its  diameter  is  small,  it  is  sufficient  to 
expose  the  end  that  you  wish  to  close  to  the  flame 
of  the  lamp.  When  the  glass  is  softened  it  sinks 
of  itself,  in  consequence  of  the  rotatory  motion 
given  to  it,  towards  the  axis  of  the  tube,  and  be- 
comes rounded.  The  application  of  no  instrument 
is  necessary. 

If  the  tube  is  of  considerable  diameter,  or  if  the 
sides  are  thick,  you  must  soften  the  end,  and  then, 
with  a  metallic  rod  or  a  flat  pair  of  pliers,  mould 
the  sides  to  a  hemisphere,  by  bringing  the  circum- 
ference towards  the  centre,  and  continuing  to  turn 
the  tube  in  the  flame,  until  the  extremity  is  well 
sealed,  and  perfectly  round. 

If  you  desire  the  sealed  part  to  be  flat,  you  must 
press  it,  while  it  is  soft,  against  a  flat  substance.  If 
you  wish  it  to  be  concave,  like  the  botto;n  of  a 
bottle,  you  must  suck  air  fi^om  the  tube  with  the 
mouth  ;    or,  instead  of  that,  force  the  softened  end 


;  inwards  with'a  metallic  rod.  Ton  may  also  draw 
j  out^the  end  till  it  be  conical,  or  terminate  it  with 
I  a  little  button.  In  some  cases  the  seakd  end 
i  islbent  laterally  ;  in  others  it  is  twirled  into  a  riii". 
I  having  previously  been  drawn  out  and  stopped  in 
j  the  bore.  In  short,  the  form  given  to  the  sealed 
j  end  of  a  tube  can  be  modified  in  an  affinity  of  ways, 
j  according  to  the  object  for  which  the  tube  may  bo 
I  destined.  The  operation  of  sealing  succeedj  best 
at  a  cherry  red  heat. 

Blowing  — The  construction  of  a  great  number 
of  philosophical  instrument  requires  that  he  who 
would  make  them  should  exercise  himself  in  the 
art  of  blowing  bulbs  possessing  a  figure  exactly 
spherical.  This  is  one  of  the  most  difficult 
operations. 

To  blow  a  bulb  at  the  extremitj-  of  a  tube,  you 
commence  by  sealing  it ;  after  which,  you  collect  at 
the  sealed  extremity  more  or  less  glass,  according 
to  the  size  and  the  solidity  which  you  desire  to  give 
to  the  bulb.  When  the  end  of  the  tnbe  is  made 
thick,  completely  sealed,  and  well  rounded,  you 
elevate  the  temperature  to  a  reddmh  white  heat, 
taking  care  to  turn  the  tube  continually  and  rapidly 
between  your  fingers.  When  the  end  is  perfectly 
soft  you  remove  it  from  the  flame,  and,  holding 
the  tube  horizontally,  you  blow  quickly  with  the 
mouth  into  the  open  end,  without  discontinuing 
for  a  single  moment  the  movement  of  rotation.  If 
the  bulb  does  not  by  this  operation  acquire  the 
necessary  size,  you  soften  it  again  in  the  flame, 
while  under  the  action  of  which  you  turn  it  very 
rapidly,  lest  it  should  sink  together  at  the  sides, 
and  become  deformed.  When  it  is  sufficiently 
softened  you  introduce,  in  the  same  manner  as 
before,  a  fresh  quantity  of  air.  It  is  of  importance 
to  observe  that,  if  it  be  of  a  large  diameter, 
it  is  necessary  to  contract  the  end  by  which  you 
are  to  blow,  in  order  that  it  may  be  turned  round 
with  facility  while  in  the  mouth. 

When  the  bulb  which  you  desire  to  make  is  to  be 
somewhat  large,  it  is  necessary,  after  having  sealed 
the  tube,  to  soften  it  for  the  space  of  about  half  an 
inch  from  its  extremity,  and  then,  with  the  aid  of 
a  fiat  piece  of  metal,  to  press  moderately  and  re- 
peatedly on  the  softened  portion,  until  the  sides  of 
the  tube  which  are  thus  pressed  upon,  sink  to- 
gether, and  acquire  a  certain  degree  of  thickness. 
During  this  operation,  however,  you  must  take  care 
to  blow,  now  and  then,  into  the  tube,  in  order  to 
retain  a  hollow  space  in  the  midst  of  the  little  mass 
of  glass,  and  to  hinder  the  bore  of  the  tube  from 
being  closed  up.  When  you  have  thus,  at  the 
expense  of  the  length  of  the  tube,  accumulated  at 
its  extremity  a  quantity  of  glass  sufficient  to  jiro- 
duce  a  bulb,  you  have  nothing  more  to  do  than  to 
heat  the  matter  till  it  is  raised  to  a  temperature 
marked  by  a  reddish  white  color,  and  thea  to  exp  ind 
it  by  blowing. 

We  have  already  obser^'ed,  and  we  repeat  here, 
that  it  is  indispensably  necessary  to  hold  the  glass 
out  of  the  flame  during  the  act  of  blowing.  Tiiis 
is  the  only  means  of  maintaining  uniformity  of 
temperature  in  the  whole  softened  parts  af  the  tutie, 
without  which  it  \h  impossible  to  produce  bulbs 
with  sides  of  ecjual  thickness  in  all  their  extent. 

(  To  be  continued.) 
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SYMPATHETIC    INKS. 

Sympathetic  inks  are  colors  with  which  a  person 
may  write,  and  yet  nothing  appear  on  the  paper 
after  it  is  dry,  till  some  means  are  used,  as  holding 
the  paper  to  the  fire,  or  rubbing  it  over  with  some 
other  liquor,  to  make  it  visible. 

These  kinds  of  inks  may  be  divided  into  seven 
classes,  with  respect  to  the  means  used  to  make 
them  visible,  viz.  1,  such  as  become  visible  by 
passing  another  liquor  over  them,  or  by  ex- 
posing them  to  the  vapour  of  that  liquor ;  2, 
those  that  do  not  appear  so  long  as  they  are  kept 
close,  but  soon  become  visible  on  being  exposed  to 
the  air  ;  3,  such  as  appear  by  strewing  or  sifting 
some  very  fine  powder  of  any  color  over  them  ; 
4,  tbose  which  become  visible  by  being  exposed  to 
the  fire  ;  5,  such  as  become  visible  by  heat,  but 
disappear  again  by  cold  or  the  moisture  of  tbe  air  ; 
6,  those  which  become  visible  by  being  wetted  with 
water ;  and  7,  such  as  appear  of  various  colors. 

The  first  class  contains  four  kinds  of  ink,  viz. 
solutions  of  lead,  bismuth,  gold,  and  green  vitriol, 
or  sulphate  of  iron.  The  two  first  become  visible 
by  the  contact  of  sulphureous  liquids  or  fumes.  For 
the  first,  a  solution  of  common  sugar  of  lead  in 
water  answers  very  well.  With  this  solution  write 
with  a  clean  pen,  and  the  writing  when  dry  will  be 
totally  invisible  ;  but  if  it  be  wetted  with  a  solution 
of  sulphuret  of  potass,  or  of  orpiment,  dissolved 
by  means  of  quicklime,  or  exposed  to  the  strong 
vapours  of  these  solutions,  tbe  writing  will  appear 
of  a  brown  color,  more  or  less  deep,  according  to 
the  strength  of  the  sulphureous  fume.  By  the 
same  means  the  solution  of  nitrate  of  bismuth  will 
appear  of  a  deep  black. 

The  sympathetic  ink  prepared  from  gold  depends 
on  the  property  by  which  that  metal  precipitates 
from  its  solvent  on  the  addition  of  a  solution  of  tin. 
Write  with  a  solution  of  gold  in  nitro- muriatic  acid, 
and  let  the  paper  dry  gently  in  the  shade  ;  nothing 
will  appear  for  the  first  seven  or  eight  hours.  Dip 
a  pencil  in  the  solution  of  tin,  and  draw  it  lightly 
over  the  invisible  characters,  they  will  immediately 
appear,  of  a  purple  color. 

Characters  written  with  a  solution  of  green  vi- 
triol will  likewise  be  invisible  when  the  paper  is 
dry  ;  but  if  wetted  with  an  infusion  of  galls,  they 
will  immediately  appear  as  if  written  with  common 
ink.  If,  instead  of  this  infusion,  a  solution  of  an 
alkaline  prussiate  be  used,  the  writing  will  appear 
of  a  deep  blue. 

To  the  second  class  belong  the  solutions  of  all 
those  metals  which  are  apt  to  attract  oxygen  from 
the  air,  such  as  lead,  bismuth,  silver,  &c.  The 
sympathetic  ink  of  gold  already  mentioned  belongs 
also  to  this  class  ;  for  if  the  characters  written  with 
it  are  long  exposed  to  the  air,  they  become  by  de- 
grees of  a  deep  violet  color,  nearly  approaching  to 
black.  In  like  manner,  characters  written  with  a 
solution  of  nitrate  of  silver  are  invisible  when  newly 
dried,  but  being  exposed  to  the  sun,  appear  of  a 
grey  color,  like  slate.  To  this  class  also  belong 
solutions  of  sugar  of  lead,  nitrates  of  copper  and 
of  mercury,  acetate  of  iron,  and  muriate  of  tin. 
Each  of  these  has  a  particular  color  when  exposed 
to  the  air  ;  but  they  corrode  the  paper. 

The  third  class  of  sympathetic  inks  contains  such 
liquids  as  have  some  kind  of  glutinous  viscosity, 
and  at  the  same  time  are  long  in  drying  ;  by  which 
means,  though  the  eye  cannot  discern  the  charac- 
ters written  with  them  upon  paper,  the  powders 


strewed  upon  them  immediately  adhere,  and  thus 
make  the  writing  become  visible.  Of  this  kind  are 
urine,  milk,  the  juices  of  some  vegetables,  weak 
solutions  of  the  deliquescent  salts,  and  other  liquids. 
The  fourth  class,  comprehending  all  those  that 
become  visible  by  being  exposed  to  the  fire,  is  very 
extensive,  as  it  contains  all  those  colorless  liquids 
in  which  matter  dissolved  is  capable  of  being  re- 
duced, and  of  reducing  the  paper  into  a  sort  of 
charcoal  by  a  small  heat.  Sulphuric  acid,  diluted 
with  as  much  water  as  will  prevent  it  from  corrod- 
ing the  paper,  makes  a  good  ink  of  this  kind.  Let- 
ters written  with  this  fluid  are  visible  when  dry, 
but  instantly  on  being  held  near  the  fire  appear  as 
black  as  if  written  with  the  finest  ink.  Juice  of 
lemons  or  onions,  a  solution  of  sal  ammoniac,  green 
vitriol,  I'^c.  answer  the  same  purpose. 

The  fifth  class  comprehends  only  three  substances, 
two  of  the  salts  of  cobalt,  the  nitrate  and  the 
acetate  ;  and  also  the  muriate  of  copper,  the^e  are 
by  far  the  most  curious  of  the  sympathetic  inks. 
To  prepare  them  it  is  only  necessary  to  immerse  the 
metals  above-mentioned  in  the  proper  acids,  by  the 
assistance  of  heat  they  will  be  dissolved,  and  the 
ink  formed.  It  may  be  used  as  common  ink  is, 
using,  as  in  all  other  instances  of  secret  writing,  a 
new  quill  pen.  When  the  paper  written  upon  is 
heated,  the  nitrate  of  cobalt  appears  blue,  the 
acetate  of  cobalt  green,  and  the  muriate  of  copper 
yellow.  Pi(;tures  may  be  painted  with  these  inks, 
and  if  rightly  designed,  will  show  as  a  winter  scene 
when  cold,  but  exposed  to  the  warmth  of  a  fire,  the 
trees,  grass,  and  sky  assume  a  colored  garb. 

The  sixth  class  comprehends  such  inks  as  be- 
come visible  when  characters  written  with  them  are 
wetted  with  water.  They  are  made  of  all  such 
substances  as  deposit  a  copious  sediment  when 
mixed  with  water,  dissolving  only  imperfectly  in 
that  fluid.  Of  this  kind  are  dried  alum,  sugar  of 
lead,  vitriol,  and  other  substances.  We  have  there- 
fore only  to  write  with  a  strong  solution  of  these 
salts  upon  paper,  and  the  characters  will  be  invi- 
sible when  dry  ;  but  when  we  apply  water,  the 
small  portion  of  dried  salt  cannot  again  be  dissolved 
in  the  water.  Hence  the  insoluble  part  becomes 
visible  on  the  paper,  and  shows  the  characters 
written  in  white,  grey,  brown,  or  any  other  color 
which  the  precipitate  assumes. 

Lastly,  characters  may  be  made  to  appear  of  a 
fine  crimson,  purple,  or  yellow,  by  writing  on  ])a- 
per  with  solution  of  muriate  of  tin,  and  then  pass- 
ing over  it  a  pencil  dipped  in  a  decoction  of  cochi- 
neal. Brazil-wood,  log-wood,  yellow-wood,  or  the 
like. 


MOUNTING   MICROSCOPIC  OBJECTS. 

( Resumed  from  page  196,  and  concluded.) 

The  most  valuable  material  in  which  to  mount 
semi-opaque  objects,  and  those  which  are  apt  to 
shrivel  in  drying,  is  Canada  balsam.  In  fact  so 
superior  are  the  transparency,  and  beauty  of 
sections  of  wood,  and  dissections  of  insects,  that 
without  this  substance  many  of  the  more  delicate 
organizations  cf  the  animal  and  vegetable  kingdom 
would  be  very  inadequately  distinguishable. 

To  mount  objects  in  balsam  it  is  necessary  to 
prepare  a  number  of  the  glass  sliders,  mentioned 
before  ;  and  also  some  other  pieces  of  glass,  about 
half  an  inch  square  each.  Make  one  of  the  sliders, 
(which  we  will  suppose  to  be  two  inches  long,  and 
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three-quarters  of  an  inch  wide,)  and  also  one  of 
the  small  glass  squares,  rather  warm,  by  a  spirit 
lamp,  holding  them  at  the  fire,  or  putting  them  on 
the  hob  of  a  heated  stove,  and  taking  the  large 
piece  of  glass  put  upon  it  a  drop  of  balsam,  which 
on  account  of  the  warmth  will  spread  a  little. 
The  object,  which  should  have  been  soaking  for 
a  few  minutes  in  spirits  of  wine,  is  to  be  placed 
carefidly  upon  the  drop  of  balsam,  spreading  it  out 
as  may  be  requisite,  and  the  smaller  glass  piece, 
still  warm,  placed  upon  the  object — pressing  the 
two  glasses  together  with  the  thumb  and  finger, 
which  will  drive  the  balsam  now  liquid  into  the 
various  pores  and  interstices  of  the  object,  and 
occasion  the  glasses  to  adhere  together  firmly,  and 
yet  completely  retaining  their  transparency.  The 
balsam  which  exudes  from  the  various  sides  may  be 
neatly  pared  away  afterwards,  or  else,  as  is  more 
usually  done,  may  be  laid  up  as  a  bevelled  edge  to 
the  smaller  glass,  in  the  same  manner  as  a  glazier 
would  leave  the  putty  around  a  pane  of  glass.  The 
only  thing  to  be  guarded  against  in  setting  up 
objects  in  Canada  balsam  is  to  prevent  any  bubbles 
of  air  from  being  inclosed  between  the  two  pieces  of 
glass,  as  such,  however  minute  they  might  be, 
■would,  when  magnified,  become  a  serious  annoy- 
ance, and  often  lead  observation  to  deceptive 
results. 

Those  who  try  the  above  process,  for  the  first 
time,  must  not  expect  fully  to  succeed,  so  much 
depends  upon  the  nicety  and  care  taken  with  the 
manipulation.  We,  therefore,  give  the  following 
slight  variation  of  the  above,  which  is  the  method 
we  have  practiced  with  equal,  if  not  greater,  success 
than  the  foregoing. 

Put  a  large  drop  of  Canada  balsam  on  one  of  the 
usual  sliders — place  carefully  upon  the  centre  of 
this  the  proposed  object,  previously  soaked  in  etifer 
or  spirits  of  turpentine — then  heat  the  glass,  by 
holding  it  over  a  spirit  lamp,  or  otherwise,  and  as 
the  balsam  becomes  hot,  and  consequently  fluid,  the 
object  will  sink  down  into  it,  or  should  it  be  too 
light,  a  needle  will  assist  the  immersion — then 
heat  the  smaller  piece  of  glass,  and  place  it  very 
carefully  on  the  drop  of  balsam,  holding  the  glass 
so  that  it  shall  touch  the  convex  top  of  the  balsam 
first,  press  the  finger  gently,  and  gradually  on  the 
top,  and  there  hold  it  until  the  glass  has  become 
partially  cold,  and  consequently  the  balsam  con- 
gealed, if  this  be  done  wi^h  ordinary  attention  the 
air  bubbles  will  be  completely  got  rid  of. 

Opaque  Objects  are  viewed  either  by  direct  or 
by  reflected  light.  To  show  them  by  the  first 
method,  the  objects,  which  are  usually  particles  of 
minerals,  corallines,  the  seed-vessels  of  ferns,  the 
shape  of  seeds,  the  larger  parts  of  insects,  minute 
shells,  &c.,  may  be  merely  fastened  by  a  little  gum 
water  to  common  sliders,  a  piece  of  card,  or 
something  similar.  When  to  be  viewed  they  are 
to  be  placed  on  the  usual  object  frame  of  the 
microscope,  and  the  light  of  a  lamp  or  candle 
thrown  direct  upon  them  ;  and  in  order  that  this 
light  may  be  in  some  degree  concentrated,  a  plano- 
convex lens  may  interpose  between  the  lamp  and 
the  object ;  adjusting  the  glasses  to  the  proper 
focus  a  clear  delineation  will  be  obtained. 

A  second  method  is,  that  the  object  should  be 
illuminated  by  reflection.  In  this  case  the  light 
passes  upwards  from  the  lower  mirror,  it  strikes  a 
semi-circular  reflector  placed  close  below  the  ob- 
ject lens,  and  from  this  the  light  is  concentrated, 
and  thrown  to  a  point  at  a  little  distance  below. 


The  object  should  be  placed  exactly  at  this  point. 
It  is  evi(Kiit  that  no  nflection  could  take  iilace  if 
the  comnuin  large  opacpie  sliders  are  used,  because 
they  would  interce])t  the  rays  of  light  as  tJ/ey  pass 
upwards.  To  prevent  this  source  of  obscurity,  the 
objects  may  be  mounted  on  very  small  circles  of 
card,  or  i)aper,  which  occuiiying  the  exact  centre, 
where  of  necessity  there  must  be  a  hole  in  the 
reflector,  very  little  of  the  light  is  interrupted. 
The  best  method  of  making  these  discs,  one  of 
which  is  rejjresented  below,  is  to  procure  a  piece  of 


thick  chamois,  buck-skin,  or  other  soft  leather,  and 
paste  a  piece  of  black  paper  on  one  side,  and  a 
piece  of  white  upon  the  other,  (the  black  pajjcr 
must  not  be  glossy.)  Punch  out  of  this  prepared 
leather  a  number  of  round  pieces,  not  more  than 
three-eighths  of  an  inch  in  diameter,  and  thrust 
through  each  a  large  pin.  They  are  now  ready  for 
use,  and  it  is  only  necessary  to  glue  or  gum  the 
object  on  one  side,  and  a  number  for  reference,  or 
the  name  of  the  substance,  on  the  other.  When 
to  be  used  the  point  of  the  pin  may  be  stuck  into 
a  piece  of  cork  fastened  to  the  forceps,  usually 
accompanying  the  microscope,  and  thus  brought 
exactly  to  the  centre  of  the  field  of  view.  When 
not  in  use  these  prepared  discs  take  up  a  very 
inconsiderable  space,  as  they  may  be  kept  easily  in 
a  small  box,  the  bottom  of  which  is  lined  with  cork, 
into  which  the  points  of  all  of  them  may  be  thrust, 
in  the  same  manner  as  insects  in  a  cabinet.  It  is 
to  be  observed,  that  a  very  low  magnifying  power  is 
all  that  is  required  for  the  examination  of  the  usual 
class  of  opaques. 

ANALYSIS  OF  MINERALS. 
( Resumed  from  paye  222,  and  concluded.) 

THE     METALS    AND     EARTHS     SUBJECTED     TO     THE 
HUMID  PROCESS. 

It  may  be  of  some  advantage  to  point  out  to  the 
learner,  the  most  distinguishing  properties  by  which 
the  various  metals  may  be  detected,  with  a  view  of 
facilitating  the  examination  of  such  minerals  as 
may  present  themselves  to  his  notice  ;  but  at  the 
same  time  it  may  be  necessary  to  observe,  that,  on 
exposing  a  portion  of  ore  to  the  action  of  an  acid, 
the  solvent  may  become  charged  with  various  jiro- 
portions  of  three  or  four  difterent  metals,  and 
perhaps  also  one  or  two  earths  ;  this  complication 
will  of  course  prevent  the  result  being  so  striking 
as  would  be  the  case  if  the  solution  were  of  a  more 
simple  nature  ;  and  the  circumstance  is  mentioned 
to  caution  the  young  student  against  being  deterred 
from  an  unexpected  difficulty  at  the  outset.  Should 
he  have  reason  to  suppose  that  he  has  commenced 
with  an  investigation  beyond  his  power,  let  him  set 
the  specimen  aside,  and  by  operating  on  others  of 
less  complicated  natures,  he  will  gradually  extend 
his  sphere  of  observation,  and  after  a  short  time 
have  the  satisfaction  of  resuming  the  examination 
of  the  subject  which  at  first  baffled  his  attempts. 

Gold. — Muriate  of  tin  throws  down  a  ])urpIo 
precipitate,  and  green  sulphate  of  iron  a  brown  one, 
which  is  metallic  gold. 
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Silver,  by  the  solution  of  a  few  grains  of  com- 
mon salt,  or  any  otlier  substance  containing  muriatic 
acid.  On  immersing  a  piece  of  cojiper  wire:  it  will 
become  ifoated  with  a  film  of  metallic  gilver  of  a 
dark  sooty  appearance. 

Copper  affords  a  beautiful  blue  by  the  addition 
of  ammonia,  and  coats  the  surface  of  a  piece  of 
polishiid  iron  with  a  film  of  copper. 

Iron,  by  the  vivid  Prussian  blue  which  is  im- 
mediately formed,  on  the  addition  of  one  or  two 
dro])s  of  Prussiate  of  potash. 

Lead,i,  by  being  precifjitated  upon  zinc,  or  by 
common  salt,  or  any  of  the  other  muriates.  To 
distinguish  it  from  gilver,  see  the  article  muriatic 
acid. 

Mercury,  by  an  orange  precipitate,  which  it 
affords  with  the  pure  alkalies,  or  by  exposing  the 
mineral  suspected  to  contain  it  to  the  action  of  the 
blow-pipe,  when  the  fumes  will  coat  the  surface  of 
apiece  of  copper,  (a  bright  half-penny  for  example,) 
held  over  the  charcoal,  with  a  thin  silver-like  crust 
of  mercury. 

Tin,  by  the  purple  precipitate  afforded  by  muriate 
of  gold. 

Cobalt,  by  the  bright  blue  bead  afforded  by  ex- 
posing a  very  small  particle  of  it  to  the  blow-pipe 
with  the  glass  of  borax. 

Manganese,  by  the  amethystine  tinge  which  the 
bead  of  borax  assumes  under  the  same  circum- 
stances, and  by  its  yielding  the  suffocating  fumes 
of  chlorine  when  heated  with  muriatic  acid. 

Antimony  and  Bismut/i  both  yield  a  white  pre- 
cipitate when  the  acid  containing  them  in  solution 
is  poured  into  water  ;  but  they  may  be  distinguished 
by  the  blow-pipe,  before  which  the  antimony  flies 
away  in  white  fumes,  which  coat  the  charcoal  to 
some  distance. 

Arsenic,  by  the  unpleasant  garlic-like  odour  which 
it  yields  before  the  blow-pipe,  at  the  same  time 
affording  white  fumes. 

Zinc,  by  the  white  precipitate  it  affords  with 
ammonia,  in  an  excess  of  w-hich  it  re-dissolves,  also 
by  affording  brass  when  carefully  fused  with  a  few 
grains  of  copper  filings  before  the  blow-pipe. 

The  striking  characteristics  of  the  several  metals, 
arising  from  their  odour  when  exposed  to  heat,  or 
the  color  of  their  precipitates  when  acted  on  by 
tests,  afford  a  much  greater  facility  in  their  detec- 
tion than  exists  with  the  earths.  The  latter,  with 
the  exception  of  the  peculiar  earthy  smell  arising 
usually  from  the  presence  of  clay,  (but  existing  also 
in  some  minerals  containing  but  little  alumine,) 
yield  scarcely  any  odour  ;  the  colors  they  exhibit  are 
always  due  to  metallic  oxides  ;  and  their  precipitates 
are  invariably  white  ;  it  accordingly  i-equires  a  nicer 
discrimination  to  satisfy  the  mind  with  respect  to 
them  ;  but  a  habit  of  observation  will  gradually 
render  their  principal  features  familiar.  The 
following  hints  may  perhaps  be  serviceable  :  it  is 
admitted  that  some  of  them  are  not  confined  to  the 
particular  substance  referred  to,  but  the  exceptions 
relate  to  objects  much  less  likely  to  be  submitted  to 
examination.  Thus,  the  hardness  and  insolubility 
of  silex  apply  equally  to  the  purer  forms  of  alumine 
as  existing  in  sapphire  and  some  other  gems  which 
are  not  likely  to  become  the  subjects  of  a  young 
mineralogist's  experiments. 

Silex  usually  imparts  a  considerable  degree  of 
hardness  and  insolubility  :  minerals  which  chiefly 
consist  of  it  are,  for  the  most  part,  transparent ; 
and  although  many  may  a]ipear  by  the  knife  to  be 
soft,  it  will  be  found  to  arise  from   the  presence   of 


other  earths  in  a  state  of  chemical  combination ; 
the  particles  of  silex  still  retaining  their  hardness, 
as  will  be  proved  by  rubbing  some  of  the  powdered 
mineral  over  the  moistened  surface  of  a  piece  of 
glass,  which  will  speedily  lose  its  polish. 

Lime  is  immediately  precipitated  by  oxalate  of 
ammonia,  but  which  also  throws  down  barytes  and 
strontian :  these  three  earths  are  precipitated  by 
the  alkaline  sulphates  ;  and  the  sulphate  of  lime 
may  be  separated  by  the  effusion  of  a  large  quantity 
of  water  slightly  mixed  with  sulphuric  acid,  the 
sulphates  of  barytes  and  etrontian  being  totally 
insoluble. 

Alumine,  in  a  state  of  great  purity,  affords  gems 
possessing  a  high  degree  of  hardness  and  brilliancy  ; 
while  its  combinations  are  most  frequently  soft  and 
of  a  dull  earthy  appearance,  yielding  the  peculiar 
smell  of  clay  when  breathed  upon,  and  adhering 
to  the  tongue  or  moistened  lip  ;  should  the  specimen 
not  contain  any  large  portion  of  metal,  the  pre- 
sence of  alumine  may  be  ascertained  by  dropping 
a  very  small  quantity  of  strong  nitrate  of  cobalt  on 
a  particle  of  it ;  on  applying  the  blow-pipe  heat,  a 
blue  color  will  appear,  whose  vividness  will  be  in 
proportion  to  the  purity  of  the  alumine  :  this  will 
not  be  the  case  with  any  of  the  other  earths  except 
zircon,  an  ingredient  of  very  rare  occurrence. 

Magnesia  may  be  detected  by  pouring  into  the 
solution  a  few  drops  of  concentrated  neutral  car- 
bonate of  ammonia,  and  then  adding  a  little  jihos- 
phate  of  soda,  when  a  precipitate  will  be  obtained 
consisting  of  phosphoric  acid  combined  with  soda 
and  magnesia  ;  or,  after  precipitating  all  the  earths 
by  any  carbonated  alkali,  wash  the  precipitate  and 
pour  over  it  moderately  diluted  sulpliuric  acid : 
silex,  lime,  barytes,  or  strontian,  will  remain  undis- 
solved ;  magnesia  or  alumine  will  form  a  soluble 
combination,  and  to  distinguish  them  add  a  particle 
or  two  of  potash,  and  after  moderately  evaporating 
the  mixture  in  a  watch-glass,  set  it  by  to  crystallize. 
Should  the  earth  in  combination  be  magnesia,  the 
result  will  be  the  well  known  Epsom  salts  ;  but,  if 
alumine,  the  produce  will  be  alum. 

Barytes  or  Strontian  are  almost  immediately 
known  by  the  superior  weight  of  their  combinations  : 
they  are  found  united  to  the  sulphuric  and  carbonic 
acids  only :  with  the  former  they  are  insoluble 
either  in  water  or  any  of  the  acids  ;  with  the  latter 
they  dissolve  in  diluted  nitric  or  muriatic  acid,  and 
may  be  discriminated  by  the  follon-ing  experiments  : 
evaporate  the  mixture  to  dryness  and  expose  a  small 
quantity  of  the  residue  to  the  blow-pipe  ;  strontian 
will  impart  a  crimson  color  to  the  flame,  a  property 
not  possessed  by  barytes. 

The  remaining  metals  and  earths,  being  of  com. 
paratively  rare  occurrence,  do  not  call  for  particular 
notice  in  a  short  sketch  of  this  description. 

The  learner  possessing  a  mineral,  with  the  nature 
of  which  he  is  acquainted,  may  proceed  as  follows  : — 
If  it  be  both  earthy  and  metallic,  he  should  separate 
one  from  the  other,  and  reduce  a  few  grains  to 
powder,  which  he  should  place  in  a  watch-glass, 
and  add  a  few  drops  of  nitric  acid  ;  if  no  action 
be  perceived,  it  may  be  held  over  the  flame  of  the 
lamp,  until  ebullition  takes  place,  when  the  substance 
will  be  more  or  less  dissolved  ;  then  pour  the  liquid 
into  a  glass  tube,  previously  containing  a  little  water, 
and  proceed  by  apjdying  the  tests,  or  metallic  rods, 
before  explained. 

Or  expose  the  substance  to  the  yellow  flame  of 
the  blow-pipe,  after[which  pulverize  it,  and  apply 
the  magnet  to  it  which   will  frequently   determine 
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the  substance,  iron  being  so  generally  disseminated  : 
or,  place  it  in  the  hollow  of  the  charcoal,  with  an 
equal  quantity  of  glass  borax,  and  expose  it  to  the 
blue  tlanie,  when  it  will  melt  into  a  bead  surrounded 
by  the  borax  forming  scoria.  Care  must  be  taken 
not  to  apply  too  much  heat,  as  some  of  the  metals 
evaporate  or  become  oxidated. 

STEAM  TOWING  ON  CANALS. 

The  experimental  improvements  in  this  branch  of 
transit  and  navigation,  which  have  for  some  time 
been  making  great  progress  in  Scotland,  under  the 
direction  of  i\Ir.  !Macneil,  civQ  engineer,  were 
brought  to  a  very  satisfactory  proof,  a  fortnight 
ago,  on  the  Forth  and  Clyde  Canal.  The  locomo- 
tive, Victoria,  was  employed  on  this  occasion,  and 
some  of  the  leading  results  were  as  follows  : — With 
a  passenger-boat  laden  with  passengers  (an  average 
load,)  a  rate  of  twenty  mUes  per  hour  was  attained  ; 
and  it  was  evident  that  the  only  limit  to  tlie  speed 
was  that  of  the  power  of  the  engine.  Eight  trading 
vessels  were  ranged  in  a  line  attached  to  each  other, 
and  the  first  to  the  locomotive  ;  they  were,  together, 
317  tons  rei:ister,  3G4  tons  actual  load,  and  the 
draught  of  water,  severally,  8  ft.,  8  ft.  9  in.,  8  ft.  6 
in.,  G  ft.,  7  ft.  10  in.,  4  ft.,  4  ft.  6  in.  For  the 
haulage  of  this  amount  of  tonage,  at  the  usual  rate 
of  H  mile  per  hour,  about  twenty  horses  are  em- 
plo}'ed,  under  the  most  favourable  circumstances. 
The  Victoria  towed  it  with  about  one-fourth  only 
of  her  steam  power,  at  a  rate  of  2i  miles  per  hour. 
The  ease  with  which  she  did  this  justified  the 
opinion  of  several  spectators,  qualified  to  judge, 
that  double  this  amount  of  tonnage  might  have  been 
mastered  by  her  with  very  little  or  any  diminution 
of  her  speed.  The  wave  produced  by  the  motion 
of  the  large  vessels  at  the  rate  they  were  towed  was 
of  the  ordinary  size  and  character ;  that  of  the 
rapid  boats,  though  large,  was  by  no  means  so  for- 
midable as  to  create  any  fear  that  it  would  be  any 
obstacle  to  the  adoption  of  this  mode  of  conveyance. 
In  one  of  the  latter  experiments,  four  passenger- 
boats  were  towed  in  a  line,  and  the  volume  of  the 
waves  was  evidently  broken  up  into  numberless 
smaller  waves,  spreading  over  the  whole  surface  of 
the  canal,  and  resembling  a  great  ripple.  The 
reverse  of  this  occurred  when  two  pa.'senger-boats 
■were  lashed  together  abreast,  as  a  twin  boat ;  the 
wave  then  extended  in  a  fine  regular  glassy  swell 
from  the  boats  to  the  shores.  These  effects  point 
out  the  fact,  that  the  form,  magnitude,  position,  &c., 
of  the  wave  are  all  susceptible  of  modification,  as 
little  is  to  be  apprehended  from  curves,  of  whatever 
character.  In  the  railway  upon  which  the  engine 
travelled  there  was  a  curve  of  double  flexure,  the 
radius  part  of  which  was  less  than  a  third  of  a 
mile.  No  sensible  retardation  in  her  speed  was 
produced  by  it,  nor  was  any  disposition  o!)served, 
even  in  the  most  raj)id  transits,  to  run  off  the  rails. 
To  prevent  the  latter  effect  occurring  from  the 
resistance  of  the  vessels  towed,  the  outer  rail  was 
laid  a  little  lower  in  level  than  the  inner  one,  so  as 
to  give  the  engine  a  slight  tendency  to  descend 
towards  the  outward  rail.  This  also  prevents,  in  a 
certain  degree,  the  overturning  of  the  engine  by  a 
strong  pull.  During  the  whole  of  the  several  series 
of  experiments,  not  a  single  fact  occurred  to  check 
the  expectation  that  this  union  of  the  railway  and 
the  canal  will,  wherever  practicable,  take  the  j)re- 
cedence  of  every  other  in  point  of  combined  con- 
venience, safety,  rapidity,  and  economy. 


ENGRAVINGS  by  VOLTAIC  ELECTRICITY. 

We  lately  published,  (No.  25,)  M.  Jacobi's  letter 
to  Mr.  Faraday,  in  which  he  described  his  attempts 
to  copy  in  relief  engraved  copper-plates,  by  means 
of  voltaic  electricity.  We  have  since  received  a 
communication  from  Mr.  Thomas  Spencer,  of 
Livcr]iool,  from  which  it  appears,  that  that  gen- 
tleman has  for  some  time  been  indejiendently 
engaged  on  the  same  subject ;  and  that  he  has  not 
only  succeeded  in  doing  all  that  M.  Jacobi  has  done, 
but  has  successfully  overcome  those  difficulties 
which  arrested  the  progress  of  the  latter.  It  is 
unnecessary  here  to  enter  on  the  question  of 
priority  between  these  gentlemen.  To  Mr.  Spencer 
much  credit  is  certainly  due  for  having  investigated, 
and  successfully  carried  out,  an  application  of  vol- 
taic electricity,  the  value  of  which  can  hardly  be 
questioned.  The  objects  which  Mr.  Spencer  says 
he  proposed  to  effect,  were  the  following: — "  To 
engrave  in  relief  upon  a  plate  of  copper — to  deposit 
a  voltaic  copper-plate,  having  the  lines  in  relief — 
to  obtain  a  fac-simile  of  a  medal,  reverse  or  obverse, 
or  of  a  bronze  cast — to  obtain  a  voltaic  impressioa 
from  plaster  or  clay — and  to  multiply  the  number 
of  already  engraved  copper-plates."  The  results 
which  he  has  obtained  are  very  beautiful ;  and 
some  copies  of  medals  which  he  has  forwarded  to 
us  are  remarkably  sharp  and  distinct,  particularly 
the  letters,  which  have  all  the  appearance  of  having 
been  struck  by  a  die. 

Without  entering  into  a  detail  of  the  steps  by 
which  Mr.  Spencer  brought  his  process  to  jierfec- 
tion,  many'  of  which  are  interesting,  as  showing 
how  slight  a  cause  may  modify  the  result,  we  shall 
at  once  give  a  description  of  his  process. 

Take  a  plate  of  copper,  such  as  is  used  by  an 
engraver  ;  solder  a  piece  of  copper  wire  to  the  back 
part  of  it,  and  then  give  it  a  coat  of  was — this  is 
best  done  by  heating  the  plate  as  well  as  the  wa.x — 
then  write  or  draw  the  design  on  the  wax  with  a  black 
lead  pencil  or  a  point.  ^JThe  wax  must  be  now  cut 
through  with  a  graver  or  steel  point,  taking  special 
care  that  the  copper  is  thoroughly  exposed  in  every 
line.  The  shape  of  the  tool  or  graver  emj)loyed 
must  be  such  that  the  lines  made  are  not  V-shaped, 
bitt  as  nearly  as  possible  with  parallel  sides.  The 
plate  should  next  be  immersed  in  dilute  nitric 
acid, — say  three  parts  water  to  one  acid  ;  it  will  at 
once  be  seen  whether  it  is  strong  enough,  by  the 
green  color  of  the  solution  and  the  bubbles  of  nitrous 
gas  evolved  from  the  copper.  Let  the  plate  remain 
in  it  long  enough  for  the  exjioscd  lines  to  get 
slightly  corroded,  so  that  any  minute  portions  of  the 
wax  which  might  remain  may  be  removed.  The 
plate  thus  prepared  is  then  placed  in  a  trough 
separated  into  two  divisions  by  a  porous  partition 
of  plaster  of  Paris  or  earthenware, — the  one  divi- 
sion being  filled  with  a  saturated  solution  of  sulphate 
of  copper,  ami  the  otlicr  with  a  saline  or  acid 
solution.  The  ])late  to  be  engraved  is  placed  in  the 
division  containing  the  solution  of  the  sul|)hate  of 
cojjper,  and  a  plate  of  zinc  of  equal  size  is  placed 
in  the  other  division.  A  metallic  connexion  is  tlien 
made  l)etween  the  copper  and  zinc  jilates,  by  means 
of  the  co])per  wire  soldered  to  the  former,  and  the 
voltaic  circle  is  thus  coinplcteil.  The  apparatus  is 
then  left  for  some  days.  As  the  zinc  dissolves, 
metallic  copper  is  precipitated  from  the  solution  of 
the  sulphate  on  the  copper-plate,  wherever  the 
varni?;h  has  been  removed  by  the  en!:raving  tool. 
After  the  voltaic  copper  has  been  deposited  ia  the 
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lines  engraved  in  the  wax,  the  surface  of  it  will  be 
found  to  be  more  or  less  rough,  according  to  the 
quickness  of  the  action.  To  remedy  this,  rub  the 
surface  with  a  piece  of  smooth  flag  or  pumice- 
stone  with  water.  Then  heat  the  plate,  and  wash 
off  the  wax  ground  with  spirits  of  tnrpentine  and 
a  brush.  The  plate  is  now  ready  to  be  printed 
from  at  an  ordinary  press. 

In  this  process,  care  must  be  taken  that  the  sur- 
face of  the  copper  in  the  lines  be  perfectly  clean, 
as  otherwise  the  deposited  copper  will  not  adhere 
with  any  force,  but  is  easily  detached  when  the  wax 
is  removed.  It  is  in  order  to  ensure  this  perfect 
clefinness  of  the  copper,  that  it  is  immersed  in 
dilute  nitric  acid.  Another  cause  of  imperfect  ad- 
hesion of  the  deposited  copper,  which  Mr.  Spencer 
has.  pointed  out,  is  the  presence  of  a  minute  portion 
of  some  other  metal,  such  as  lead,  which,  by  being 
precipitated  before  the  copper,  forms  a  thin  film, 
which  prevents  the  adhesion  of  the  subsequently 
deposited  copper.  This  circumstance  may,  how- 
ever, be  turned  to  advantage  in  some  of  the  other 
applications  of  Mr.  Spencer's  process,  where  it  is 
desirable  to  prevent  the  adhesion  of  the  deposited 
copper. 

In  copying  a  coin  or  medal,   Mr.  Spencer  de- 
scribes two  methods :  the  one  is  by  depositing  vol- 
taic copper  on  the  surface  of  the   medal,  and  thus 
forming  a  mould,   from    which  fac-similes   of  the 
original   medal   may  readily  be   obtained  by  pre- 
cipitating copper  into  it.     The  other  is  even  more 
expeditious.     Two  pieces  of  clean  milled  sheet  lead 
are  taken,    and  the    medal   being  placed   between 
them,  the  whole  is  subjected  to  pressure  in  a  screw 
press,  and  a  complete  mould  of  both  sides  is  thus 
formed  in  the  lead,  showing  the  most  delicate  lines 
perfect,    (in  reverse.)     Twenty,   or  even  a  hundred 
of  these  may  be  so  formed  on  a  sheet  of  lead,   and 
the  copper  deposited  by  the  voltaic  process  with  the 
greatest  facility.     Those  portions  of  the  surface  of 
the  lead  which   are  between  the  moulds,   may  be 
varnished  to  prevent  the  deposition  of  the  lead,    or 
a  whole  sheet  of  voltaic  copper  having  been  de- 
posited,   the  medals  may    afterwards  be   cut  out. 
When  copper  is  to  be  deposited  on  a  copper  mould 
or  medal,  care  must  be  taken  to  prevent  the  metal 
deposited   adhering.     This  Mr.  Spencer  effect*  by 
heating  the  medal,  and  rubbing  a  small  portion  of 
wax  over  it.    This  wax  is  then  wiped  off,  a  sufficient 
portion  always  remaining  to  prevent  adhesion. 

Enough  has  been  said  to  enable  any  one  to  re- 
peat and  follow  up  Mr.  Spencer's  interesting 
experiments.  The  variations,  modifications,  and 
adaptations  of  them  are  endless,  and  many  new 
ones  will  naturally  suggest  themselves  to  every 
scientific  reader. —  The  Athejiocum. 


tSRISCELLANIES. 

Artificial  Granite  Road,—k  short  time  since  a 
new  pathway  was  laid  down  in  that  part  of  Bird 
Cage-walk,  near  Storey's  Gate.  The  material  com- 
posing the  pathway  is  a  new  invention,  styled  — 
"artificial  granite,"  and  a  mineral,  animal,  and 
vegetable  combination.  The  process  adopted  in 
laying  it  down  is  similar  to  that  of  the  asphalte, 
the  composition  being  jioured  out  boiling  hot  upon 
the  loose  gravel,  with  which  it  amalgamates.  A 
few  minutes  suffice  to  make  the  composition  quite 
cold,  and  as  hard'  as  the  hardest  stone.  The 
appearance  of  that  part  of  the  pathway  already 
finished  is  that  of  a  finely  polished  and  black  block 


of  marble.     It  is  said  to  be  impervious  to  wet,  will 
not  be  affected  by  the  sun  like  the  asphalte,   and 
its   durability  is  even  greater  than    marble   itself, 
which  has  been  proved  from  the  fact  that   a  rough 
piece  of  marble  or  granite  can  be   rubbed  perfectly 
smooth  on  a  block    of   this    composition   without 
apparently  wearing  the  latter.     Its  hardness  may  be 
judged   from   the  following  test : — A   block    about 
five  feet  by  three,  and  two  inches  in  thickness,  was 
struck    for    several    minutes     with     heavy    sledge 
hammers  by  the  workmen,  and  it  failed  to  break  : 
whereas,  marble,  granite,  or  any  other  stone,  would 
have  flown  to  pieces.       This  composition  is  the  in- 
vention of    M.   d'Harcourt,   a  French  gentleman, 
who  is    laying  down  the  above-mentioned  pathway 
by    order   of    the    Commissioners    of    Woods    and 
Forests,  who  intend,  should  the  experiment  succeed, 
to  have  the  whole  length  of  Bird  Cage-walk   done 
in  a  similar  manner,  as  also  the  Parade  in  front  of 
the  New  Palace. 

Dye-wood. — A  method  of  extracting  the  coloring 
matter  from  wood  has  been  lately  employed  by  aM. 
Besseyre  with  much  success.  He  first  reduces  the 
woods  to  very  small  divisions,  and  then  immediately 
places  them  in  a  closed  vessel  exposed  to  a  current 
of  steam.  When  the  whole  has  attained  80  degrees 
of  heat,  it  is  uncovered,  and  watered  with  several 
pints  of  cold  water.  By  means  of  a  tap  below,  the 
condensed  liquid  is  drawn  off,  and  thrown  back  upon 
the  chips,  and  this  operation  is  repeated  until  the 
dye  has  acquired  a  sufficient  strength  ;  it  is  then 
subjected  to  evaporation  over  an  open  fire,  and  sub- 
sequently in  a  sand  bath,  and  the  extract  becomes  a 
mass,  which  is  soluble  in  warm  water. 

QUERIES. 

132 — Requested  a  receipt  fur,  and  method  of  French 
polishing. 

133 — What  kind  of  chalk,  or  other  similar  substance,  will 
mark  clearly  upon  glass? 

134— How  is  the  ox-gall  paste,  used  by  draughtsmen. 
prei>ared  ? 

135 — How  to  prepare  moist  water  colors,  sotliat  thoy  may 
retain  Iheir  moisture  in  the  open  air  ? 

136 — How  to  prepare  colored  crayons? 

137 — How  is  oil  best  prepared  iorihe  watch-makers.  &c. 

i:>S — How  is  the  raising  composition  for  Chinese  japanning 
work  made  ? 

139 — How  may  prints,  &c.,  be  transferred  to  wood. 

140 — How  are  magnets  made  ?  [The  process  shortly —  Kd.] 


CORRESPONDENTS. 

W.  M.  CWaUvorth.)— .\  globe  of  4  feet  diameter  contains 
33-5104  cubic  feet,  or  rather  more  than  33  feet  mid  a  \. 
A  cylinder  of  4  feet  diameter  and  8  feet  high  contains 
three  times  as  many,  or  10(J'531'i  feet. 

H.  S.  (Cheltenham.)— The  papers  on  tlie  subject  he  mentions 
will  be  continued,  and  a  list  such  as  he  roconimciids  pre- 
pared directly. 

K.  \V.  PIUCE.— His  experiments  are  rather  old.  Common 
ink  camiot  be  used  for  printing. 

N.  G. — Emery  may  lie  made  to  adhere  to  tin  by  glue,  if  a 
little  brown  sugar  or  treacle  be  nii.\e<l  with  the  glue. 

T.  \V  B.\UM-".T'T.— He  will  tiiul  Ww  inrorniation  he  requires 
In  Nos.  17  and  21.  As  to  price  of  lenses,  it  varies  froin 
■A  few  pence  each  to  many  pounds.  The  gas  microscope 
we  will  bear  in  mind. 

F.  WH.I.S.— Yes.  very  well. 

Ueceived  G.  FOX.  (Poiitefract.)— W.  ROSE— T.  R.  O.  fDe- 
vonshire)— H.B.  (Warwick)— T.RYLANDS,  (Warrington) 
ice. 

Communications,  Books  for  Review.  Inventions  for  Hlus- 
tration.  &c.,  to  be  addressed  to  the  Editor,  at  .^,5,  Great 
I'rescot  Street ;  to  the  Prhiter ;  or  to  the  I'ulilisher.  All 
Letters  must  be  post  paid. 

Printed  by  D.  Francis,  fi,  White  Horse  Lane,  Mile  End  Road. 
Published  every  Saturday  liy  W.  Bkitt.mn.  12,  Paternoster 
Row,  anil  may  be  had  of  all  Booksellers  and  Ncsvsuicuin 
Town  and  (;ouiitiy. 
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HORIZONTAL   TELLURION. 

All  who  have  witnessed  the  splendid  apparatus, 
used  by  Messrs.  Adams,  Wallis,  Howell,  and  other 
lecturers  on  astronomical  science,  must  have  been 
delighted  at  the  magnitude  of  the  tellurions,  or- 
reries, &c.,  and  the  perfection  of  workmanship 
which  their  accuracy  of  motion  implies.  At  a 
former  period  we  not  only  admired  these  machines, 
but  had  an  anxious  desire  to  learn  the  character  of 
the  machinery,  and  the  contrivances  which  produced 
such  different  effects  at  various  parts  of  the 
lectures.  Believing  that  there  are  numbers  of  our 
readers  who  would  also  wish  some  information 
upon  the  subject,  we  give  this  week  an  account  of 
the  Borizonial  Tellurion,  or  machine  to  show  the 
effect  of  the  earth's  rotations,  and  the  obliquity 
of  her  axis  ;  the  one  upon  her  axis,  showing  the 
succession  of  day  and  night ;  her  revolution  around 
the  sun,  in  the  period  of  a  year,  and  her  position 
at  various  times,  causing  the  succession  of  the 
seasons,  and  the  varied  length  of  light  and  dark- 
ness, or  day  and  night. 

Flq.  1. — A  is  a  lamp,  representing  the  sun,  which 
is  fixed  to  the  upper  part  of  the  frame,  so  as  to 
turn  round  with  the  rest  of  the  machine.       B  is  a 
globe,  representing  the  earth,  which  in  the  figure 
is  shown  to  be  placed  at  an  angle  of  23^  degrees,  as 
it  is  in  nature,  but  it  is  made  capable  of  motion 
around  its  axis,  being  merely  fitted  into  the  socket 
L,  and  also  being    set   upright,    so  that  its    axis 
may  be  perpendicular.      The  vertical  lines  drawn 
upon  it  represent  the  twenty-four  meridians — the 
straight  line  is  the  ecpiator — the  curved  lines  around 
the  poles  are  the  polar  circles.     C  is  the  table  upon 
which  the  moveable  portion  of  the  apparatus  stands, 
and   which    turns    round   upon  a   central   vertical 
wooden  axis,   which  holds  at  various  heights   the 
wheel  D ;    the   frame   or   spindle    O  ;    the   small 
wheel  I  ;  and  the  lamp  A.     A,  I,  O,  and  D,  being 
fastened  together.     D  is  a  multiplying  wheel,  about 
two   feet   in   diameter,    fixed   immoveable    to    the 
spindle  in  the  centre.      E  E  are  two  small  wheels, 
(seen  better  in   Fig.  2,)    intended  to  confine  the 
cord  connecting  D  &  F.      These   two  wheels  or 
pullies  are  added  merely  for  the  sake  of  convenience, 
so  is  also  the  roller  wheel  M,  which  is  merely  in- 
tended to  bear  the  weight  of  the  upper  part  of  the 
machine  :    it  runs  upon  the  rim   of  the  table  C. 
F  is  a  pulley,  about  one  inch  in  diameter,   which  is 
fixed  to,  andconsequently  turns  the  toothed  wheel  G. 
This  turns  the  toothed  wheel  H,  and  this  last  being 
fixed  to  the  axis  of  the  earth  turns  that  round, 
which  it  is  enabled  to  do  because  of  the  extreme 
pole  of  the  axis  being  free  to  move  in  a  socket, 
near  the  end  of  L ;    and   also  the  earth  may,    by 
moving  this  socket  in  a  small  groove  prepared  for 
it,  be  made  to  assume  any  degree  of  obliquity,  or 
to  be  fixed  perpendicular  to  its  orbit  of  rotation. 
L  is  a  short  bar  of  wood,  free  to  turn  round  on  the 
centre  at  K,  where  a  pulley,  of    about   an   inch 
diameter,  is  fixed,  and  turns  with  it.      I  is  another 
pulley,   of   exactly   the  same  diameter   as   K,   the 
cord  P  passing  from  one  to   the  other.      O  shows 
the   cord  which  connected    the  wheels  below  the 
frame.     O  is  a  bar  of  wood  or  metal,   (it  may  be 
three  feet  long,  half  an  inch  wide,  and  two  inches 
broad.)       This  part  is    to    sustain,    and    properly 
connect  the  various  parts  with  each  other. 

Fig.  2.  shows  the  same  ])arts  in  section,  with  the 
same  letters  as  in  the  above  description.  Fiy.  3 
represents  a  blackened  tin  case,  intended  to  place 


over  the  sun,  or  lamp,  to  confine  the  light  to  a 
particular  part  of  the  circle,  that  it  may  shine  only 
upon  the  earth.  This  latter  must  be  made  with 
as  little  weight  as  possible,  that  it  may  turn  the 
more  readily  :  it  may  be  made  of  several  folds  of 
paper,  pasted  upon  a  round  body,  and  cutting  the 
paper  in  two  when  dry,  the  internal  globe  taken 
out,  and  the  twa  parts  afterwards  glued  together, 
whitened,  and  marked  with  the  lines  of  longtitude, 
&c. 

To  use  the  above  Tellurion  it  is  only  necessary 
to  light  the  lamp,  place  the  cover  upon  it,  and  turn 
round  the  frame  O.     Now  it  will  be  evident,   that 
the   globe   representing    the   earth   will   have  two 
motions,   one  around  its    axis — the   other  around 
the  sun.      The  wheel  D  being  fixed,  and  two  feet 
diameter,  and  the  pulley  F  moveable,  and  one  inch 
diameter  ;    each  revolution  of  the  frame  O   around 
the  light  will  cause  E   to  turn  round  twenty-four 
times.     G  as  it  is  connected  with  F,   and  H  with 
G,  and  the  earth  with  H,  the  latter  will  also  turn 
twenty-four  times  on  its  axis  during  one  revolution 
in  its  orbit ;  or  if  a  greater  number  be  required,   a 
difference  in  the  size  of  the  wheels   G  and   H   will 
accomplish  the  purpose.      The  pulley  I  being  fixed 
to  the  frame,  and  K  being  of  the  same  size  as   I, 
it  wiU  turn  round   exactly  once  in  a  revolution  of 
I  or  O.     L  being  fixed  to  K,   and  turning  with  it, 
will  of   necessity  bring  the  earth  in  four  different 
positions,  at  an  interval  of  a  quarter  of  a  circle,  or 
three  months  each.     Now  it  is  evident,  that  exactly 
one  half  of  the  earth  will  always  be  illuminated, 
and  if  the  parallelism  of   the  axis  be  preserved, 
that  is,   if  the  central  line   upon  which  the  globe 
turns  be  exactly  perpendicular,  the  terminator ,  or 
line  of  darkness,  will,  at  all  parts  of  its  revolution, 
extend  exactly  from  pole  to  pole,   consequently  no 
variation  will  take  place  in  the  length  of  day  and 
night  throughout  the  year  ;   and  as  seasons  depend 
upon  the  more  or  less  direct  and  continued  influence 
of  the  sun  upon  a  particular  part  of  the  earth's 
surface,  no  difference  of  seasons  would  take  place ; 
but  when  the  earth's  axis  is  placed  as  in  nature, 
and   as  represented  in  our  figure,   at  an   angle  of 
234  degrees  with  the  plane  of  her  orbit,  the  earth 
in  its  annual  revolution  wiU  present  itself  only  in 
this  position  on  two  days  in  the  year :  namely,  on 
the  21st  of  March  and  the  24th  of  September,   or 
what  we  designate  the  vernal  and  autumnal  equi- 
noxes :   when  proceeding  forwards  from  the  vernal 
equinox,  it  shall  have  passed  90  degrees,  or  a  quar- 
ter of  a  circle,  the  north  pole  of  the  earth  is  fully 
exposed  to  the  sun's  light  and  heat,  and  the  termi- 
nator will  be  seen  to  pass  considerably  beyond  the 
poles,  even  as  far  as  the  polar  circle,  leaving  the 
whole  of  the  south  frigid  zone  in  complete  obscurity, 
or  in  one  of  their  long  and  dreary  winters,  while  we 
enjoy  the  warmth  of  a  sun  approaching  to  within 
28  degrees  of  our  zenith,   and  shining  upon  us  for 
16  hours  at  a  time — now,   that  is  on  the  21st  of 
June,   occurs  the  summer  solstice,  or  our  longest 
day  ;  after  which,  the  days   shorten  with  us,  and 
lengthen  in  the  southern  hemisphere,   until  on  the 
21st  of  December,  our  shortest  day,  or  mid-winter 
comes  on,   and  the  inhabitants  of  southern  climes 
rejoice  in  that  summer  which  we  look  forward  to 
return  six  months  afterwards. 

Fig.  4,  5,  6,  7,   show  the  position  of   the    earth 
in  four  equi-distant  periods  of  its  revolution. 
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THE    ART   OF   STAINING    GLASS. 

There  are  three  methods  of  coloring  glass,  one 
by  laying  upon  it  a  coat  of  some  transparent  co- 
lored varnish,  or  drawing  a  design  in  various  colors, 
as  is  e.xemplified  in  painting  magic  lanthorn  sliders, 
(see  part  2).  2nd.  By  mixing  with  it  during  its 
first  manufacture  and  while  in  a  state  of  fusion, 
some  of  the  metallic  oxydes  ;  in  this  manner  co- 
lored drinking  glasses,  hyacinth  glasses,  beads, 
illumination  lamps,  and  often  sheet  glass  is  made. 
Also,  upon  this  process,  if  well  conducted,  depends 
the  successful  imitation  of  factitious  gems,  or  as 
they  are  commonly  called  paste  jewels.  The  fol- 
lowing materials  are  usually  employed  at  the  glass 
houses  to  produce  the  various  tints  required  in  the 
articles  that  are  ordinarily  made  of  colored  glass. 

Blue  glass  is  formed  by  means  of  oxyde  of  cobalt. 

Green  by  the  oxyde  of  iron,  or  of  copper. 

Violet  by  the  oxyde  of  manganese. 

Red  by  a  mixture  of  oxyde  of  iron  and  of  copper. 

Purple  by  the  purple  oxyde  of  gold. 

White  by  the  oxydes  of  arsenic  and  of  zinc. 

Yellow  by  the  oxyde  of  silver. 

In  staining  glass,  the  coloring  ingredients  are 
mixed  with  water,  or  some  other  fluid  vehicle,  by 
means  of  w-hich  they  are  spread  over  the  surface  of 
a  plate  of  glass,  and  when  dry,  are  exposed  to  such 
a  degree  of  heat,  as  by  experience  has  been  found 
to  be  sufficient.  The  color  is  then  rubbed  off  from 
the  surface  of  the  glass,  to  which  it  does  not  ad- 
here ;  and  those  parts  of  the  plate  which  have  been 
thus  covered  are  found  to  have  acquired  a  perma- 
nent and  transparent  tinge  or  stain,  doubtless  from 
some  particles  of  the  color  having  been  absorbed, 
and  fixed  in  the  pores  of  the  glass. 

In  all  the  compositions  for  staining  glass,  silver, 
in  some  form  or  other,  eaters  as  an  essential  ingre- 
dient. 

Prejmrations  of  Silver. — Take  2  or  3  ounces  of 
pure  nitric  acid  ;  dilute  it  with  three  times  its  bulk  of 
distilled  water  ;  put  it  into  a  Florence  flask,  or  any 
other  convenient  glass  vessel,  and  add  to  it  refinedsil- 
verby  small  pieces  atatime,  till  the  acid,  though  kept 
at  a  warm  temperature,  refuses  to  dissolve  any 
more.  After  standing  quiet  for  some  hours,  pour 
off  the  clear  liquor  in  a  clean  ground  stoppered 
phial,  and  label  it  Nitrate  of  Silver. 

No.  1. — Dissolve  common  salt  in  water,  and  add 
nitrate  of  silver  drop  by  drop,  till  it  ceases  to  oc- 
casion any  precipitate  ;  there  will  thus  be  obtained 
a  heavy  white  curd-like  substance,  which  must  be 
well  washed  in  hot  water,  and  dried  ;  by  exposure 
to  light,  it  becomes  of  a  dull  purple  color.  It  is 
known  by  the  name  of  muriate  of  silver,  or  lunu 
cornea. 

No,  2. — Dissolve  subcarbonate  of  soda  in  water, 
and  add  nitrate  of  silver,  as  before  described.  The 
white  precipitate  thus  obtained,  when  washed  and 
dried,  is  ready  for  use.  It  is  called  the  carbonate 
of  silver. 

No.  3. — Dissolve  subcarbonate  of  potash  in  wa- 
ter, and  proceed  precisely  as  directed  for  No.  2. 
The  white  jiowder  thus  obtained  is  also  carbonate 
of  silver. 

No.  4. — Dissolve  phosphate  of  soda  in  water, 
and  proceed  as  already  mentioned.  The  jirecijiitate 
thus  oiitained  is  of  a  yellowish  color,  and  is  called 
phosphate  of  silver. 


No.  5. — Take  any  quantity  of  pure  silver  rolled 
out  into  thin  plates,  and  put  it  into  a  crucible,  to- 
gether  with  some  sulphur.  When  tiie  crucible  has 
been  a  short  time  on  the  fire,  the  sulphur  will  first 
melt,  and  then  will  gradually  burn  away  with  a  blue 
flame.  When  the  flame  has  ceased,  add  some  more 
sulphur,  and  proceed  as  before  ;  then  take  the  silver 
out,  and  heat  it  red  in  a  muffle  ;  it  will  now  l)c 
white,  and  very  brittle  ;  and  after  having  been  re- 
duced to  powder  in  a  mortar,  is  fit  for  use. 

No.  0, — Take  any  quantity  of  a  dilute  solution 
of  nitrate  of  silver,  and  put  into  it  a  stick  of  me- 
tallic tin ;  warm  it  a  little,  and  the  silver  will  be 
precipitated  in  the  form  of  metallic  leaves  on  the 
surface  of  the  tin.  Scrape  it  off,  wash  it  in  warm 
water,  dry  it,  and  grind  it  in  a  mortar. 

^<'o.  7. — Take  any  quantity  of  nitrate  of  silver, 
and  put  into  it  a  piece  of  copper  plate  ;  then  pro- 
ceed precisely  as  in  No.  6. 

The  foregoing  preparations  of  silver  mixed  with 
other  ingredients,  in  the  proportions  about  to  be 
described,  compose  all  the  varieties  of  pigment 
which  are  requisite  for  staining  glass. 

lELLOW, 

Parts  by  Weight. 

lake  silver  No.  2 i 

Yellow  lake [ 

Mix  the  ingredients  and  grind  them  well,  with 
oil  of  turpentine  : — lay  it  on  tliin. 

Take  silver  No.  1     i 

White  clay  precipitated  from  a  solution  of  alum 

by  subcarbonate  of  soda 3 

Oxalate   of  iron,    prepared   by  j)recipitating  a 
clear  solution  of  sulphate  of  iron  by  oxalate 

of  potash 3 

Oxide  of  zinc 2 

Let  the  silver  be  ground  first  in  water  with  the 
oxide  of  zinc,  and  then  with  the  other  ingredients. 
This  is  intended  for  floating  on  thick. 

Take  silver  No.  3     1 

Yellow  lake 1 

Grind  them  in  spirits  of  turpentine  and  oil,   and 
lay  the  mixture  on  very  thin. 


Take  silver  No.  4     1 

Yellow  lake l 

White  clay i 

Grind  them  in  spirit  of  turpentine  and  oil,    and 
lay  the  mixture  on  thin. 

ORANGB. 

Take  silver  No.  6 1 

Venetian   red  and    yellow  ochre,    equal    jiarts, 

washed  in  water,  and  calcined  red 2 

Grind   the  ingredients  in  spirits    of  turjientine, 

with  thick  turpentine,  and  lay  the  mixture  on  thin. 

Take  silver  No.  7 1 

Venetian  red  and  yellow  ochre I 

Grind  in  turpentine  and  oil,  &c.  as  the  fore- 
going. If  entire  panes  of  glass  are  to  be  tinged 
orange,  the  proportion  of  ochre  may  be  greatly  in- 
creased. The  depth  of  the  tinge  depends  in  some 
measure  on  the  heat  of  the  furnace,  and  on  the  time 
that  the  glass  is  exposed  to  it,  which,  though  easily 
learned  by  experience,  cannot  be  made  the  subject 
of  precise  rules. 

RKD. 

Take  silv(!r  No.  5 1 

Brown  oxyde  of  iron,  prepared  in  heating  scales 
of  iron,  then  quenching  them  in  water,  re- 
ducing them  to  a  fine  powilcr,  and  lastly, 
calcining  it  in  a  mullle   1 


252 


MAGAZINE  OF  SCIENCE. 


Grind  the  ingredients  with  turpentine  and  oil,  and 
lay  the  mixture  on  thick. 
Take  of  antimonial  silver,  prepared  by  melting 

together  one  part  of  silTer  and  two  parts  of 

crude  antimony,  and  pulverizing  the  mass  . .  1 
Colcothar    1 

Grind  the  ingredients  in  turpentine  and  oil,  and 
lay  the  mixture  on  thick. 

Take  of  antimonial  silver,  prepared  as  above     1 
Venetian  red  and  yellow  ochre,  of  each 1 

Grind,  &c.  as  before. 

When  the  whole  panes  of  glass  are  to  be  tinged, 
the  proportions  of  ochre  and  colcothar  may  be  in- 
creased, and  the  ingredients  sliould  be  ground  in 
water. 

On  laying  on  the  color. — The  method  practised 
by  many  stainers  of  glass  is  to  draw  an  outline  in 
Indian  ink,  or  in  a  brown  color,  ground  with  tur- 
pentine and  oil,  and  then  to  float  on  the  color  thick, 
having  previously  ground  it  with  water.  But  in 
this  way  of  proceeding,  it  is  very  subject  either  to 
flow  over,  or  to  come  short  of  the  outline,  and  thus 
render  the  skill  of  the  draughtsman  of  little  effect. 

Another  method  is  to  draw  the  pattern  in  Indian 
ink,  and  having  ground  the  color  as  fine  as  possible 
in  spirits  of  turpentine,  to  add  a  little  oil  of  laven- 
der, and  to  cover  the  outline  entirely  with  this  com- 
position. 

When  it  has  become  dry,  work  out  the  color  with 
the  point  of  a  stick  and  a  knife  from  those  parts 
that  are  not  intended  to  be  stained  ;  the  most  de- 
licate ornaments  and  most  intricate  designs  may 
thus  be  executed  with  exactness  and  precision. 

If  the  color  is  required  to  be  laid  on  so  thick 
that  the  outline  would  not  be  visible  through  it, 
let  the  color  be  first  laid  on  as  smoothly  as  possible, 
and  when  it  has  become  dry,  draw  the  outUne  upon 
it,  with  Vermillion  water-color,  and  work  out  the 
design  as  before. 

Besides  the  precision  acquired  by  the  above 
method,  it  enables  the  artist  to  apply  different 
shades  in  the  same  design  ;  whereas  the  old  method 
of  floating  only  communicates  a  uniform  tint  to 
the  whole  pattern. 

The  artist  should  contrive  to  charge  his  furnace 
with  pieces,  the  color  of  which  is  ground  in  the 
same  vehicle,  and  not  to  mix  in  the  same  burning, 
some  colors  ground  in  turpentine  and  some  ground 
in  water.  The  pieces  must  also  be  very  carefully 
dried,  and  must  be  placed  in  the  furnace  when  this 
latter  is  moderately  warm. 

To  gild  glass. — Take  of  fine  gold  in  grains  one 
part,  and  pure  mercury  eight  parts  :  warm  the 
mercury,  and  then  add  the  gold,  previously  making 
it  red  hot.  When  the  gold  is  perfectly  dissolved, 
pour  the  mixture  into  cold  water,  and  wash  it  well. 
Then  press  out  the  buperfluous  mercury  through 
linen,  or  soft  leather,  and  the  mercury  which  runs 
through  (as  it  retains  some  gold)  may  be  reserved 
for  the  next  opportunity. 

The  amalgam  which  remains  in  the  leather  is 
to  be  digested  in  warm  aqua-fortis,  which  will  take 
up  the  mercury,  but  will  leave  the  gold  in  the  form 
of  an  extremely  fine  powder.  This  powder,  when 
washed  and  dried,  must  be  rubbed  up  with  one- 
third  of  its  weight  of  mercury,  then  mix  one  grain 
of  this  amalgam  with  three  grains  of  gold  flux, 
which  is  to  be  ap])lied  in  the  usual  manner.  The 
burning,  upon  wliicli  much  of  the  success  of  the 
above  depends,  will  form  the  subject  of  a  future 
paper. 


APARTMENTS     LIGHTED     BY     GALVA- 
NISM,   AND  MACHINERY  MOVED  BY 
ELECTRO-MAGNETISM. 

BY    DR.    JACOBI. 

During  the  last  -wdnter  I  frequently  illuminated 
my  saloon,  which  is  of  considerable  size,  by 
Drummond's  light.  The  mixed  gases  were  ob- 
tained in  sufficient  quantities,  that  is  to  say,  at  the 
rate  of  three  or  four  cubic  feet  per  hour,  by  de- 
composing dilute  sulphuric  acid  (specific  gravity 
1'33)  between  poles  of  platina  by  a  constant 
battery  of  a  particular  construction.  I  only  passed 
the  gas  through  a  glass  tube  filled  with  chloride 
of  calcium,  and  there  was  neither  gasometer  nor 
any  other  provision  for  it.  As  soon  as  the  voltaic 
current  was  closed  the  jet  might  be  lighted,  and 
the  flame  then  burnt  tranquilly,  and  of  the  same 
intensity  for  any  lengtli  of  time.  The  construction 
and  manipulation  of  the  battery,  though  ex- 
tremely perfect,  was  still  a  little  embarrassing. 
At  present,  a  battery,  with  a  decomposing  appa- 
ratus which  -will  produce  from  three  to  four  cubic 
feet  of  gas  per  hour,  occupies  the  space  of  10 
inches  by  8  inches,  and  is  about  9  inches  in  height. 
Behold  certainly  a  beautiful  application  of  the 
voltaic  battery. 

In  the  application  of  electro-magnetism  to  the 
movement  of  machines,  the  most  important  ob- 
stacle always  has  been  the  embarrassment  and 
difficult  manipulation  of  the  battery.  'J'his  ob- 
stacle exists  no  longer.  During  the  past  autumn 
and  at  a  season  already  too  advanced,  I  made  the 
first  experiments  in  navigation  on  the  Neva,  with 
a  ten-oared  shallop  furnished  with  paddle-wheels, 
which  were  put  into  motion  by  an  electro-magnetic 
machine.  Although  we  journeyed  during  entire 
days,  and  usually  with  ten  or  twelve  persons  on 
board,  1  was  not  well  satisfied  with  this  first 
trial,  for  there  were  so  many  faults  of  construction 
and  want  of  insulation  in  the  machines  and  bat- 
tery, which  could  not  be  repaired  on  the  spot,  that 
I  was  terribly  annoyed.  All  these  repairs  and 
important  changes  being  accomplished  the  expe- 
riments will  shortly  be  recommenced.  The  expe- 
rience of  the  past  year,  combined  with  the  recent 
improvements  of  the  battery,  give  as  the  result, 
that  to  produce  the  force  of  one  horse  (steam- 
engine  estimation)  it  will  require  a  battery  of 
20  square  feet  of  platina  distributed  in  a  convenient 
manner,  but  I  hope  that  from  eight  to  ten  square 
feet  will  produce  the  efl'ect.  I  hope  that  w-ithin 
a  year  of  this  time  I  shall  have  equipped  an 
electro-magnetic  vessel  of  from  40  to  50-horse 
power. 

St  Petersburg,  June,  1839. 


FANCY  WOODS. 

(Resumed  from  page  2Z%.) 

King-wood  is  gneerally  used  for  small  cabinet- 
works, and  for  borderings  to  those  which  are 
larger.  It  is  extremely  hard.  The  tree  w'hich 
produces  it  is  small,  as  the  sticks  are  seldom 
brought  to  this  country  more,  than  five  inches  wide 
and  four  feet  long.  Its  color  is  of  a  chocolate 
ground,  with  black  veins ;  sometimes  running 
into  the  finest  lines,  and  at  others  more  spread 
over  the  ground,  as  in  rose-wood.  The  botanical 
name  of  the  tree  which  produces  this  wood  is  not 
known.     It  comes  from  Eraril. 
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And  here  we  should  remark  the  exceedingly 
imperfect  state  of  our  knowledg:e  -with  regard  to 
the  species  of   trees   -which  produce   tlie   tancy 
■woods,  so   extensively  used  in  cabinet-work  in 
this  country.     It  might  be  supposed  that  there 
would  be  no  more   difhculty  in  determining  the 
botanical  names,  and  deciding  the  species  of  those 
foreign  woods  which  are  used  in  our  liner  sorts  of 
furniture,  and  in   many  small   articles  of  taste, 
such  as  Tunbridge-ware,  than  in  pointing  out  that 
oak  is  used  in  ship-builJing,   and  pine  in  the  con- 
struction of  houses ;  but  the  contrary  is  the  fact. 
The   attention  of  botanists  who   have  described 
the  productions  of  South  America  and  Australasia, 
from  which  these  fine  woods  come,  has  not  been 
directed  to  this  point ;  and  the  commercial  dealers 
in  these  woods  have  paid  no  regard  to   it.     It 
would  be  well,  in  this  age  when  natural  history  is 
so  much  cultivated,  if  naturalists,  and  dealers  in 
foreign  timber,   would  combine  their  experience 
upon  this  subject,  and  supply  the  deficiency.      No 
knowledge  ofthe  matter  can  be  procured  in  books  ; 
and  we  have  consulted  commercial  men  and  prac- 
tical botanists,  without  obtaining  any  information 
that  could  be  depended  upon,  though  each  agreed 
in  lamenting  that   a   subject  of  general   interest 
should  have  been  so  entirely  without  investigation. 
Although  no  important  results  to  science  might 
proceed  from  such  inquiries,   it  is  certainly  hvi- 
miliating  not  to  be   able  to  tell  .with  precision 
Avhere   those  materials    are  naturally   produced, 
and  what   species   of   trees  produce  them,   with 
which  the  useful  arts  have  surrounded  our  every- 
day life. 

Beef-wood,  principally  used  in  forming  borders 
to  work  in  which  the  larger  woods  are  employed, 
is  intensely  hard  and  extremely  heavy.  Its  color 
is  of  a  pale  red,  not  so  clouded  as  mahogany. 
The  timber  arrives  in  this  country  in  logs  of  about 
nine  feet  long  by  thirteen  or  fourteen  inches  wide. 
The  tree  which  produces  it  is  not  known  in  bo- 
tanical description,  but  it  is  a  native  of  New 
Holland. 

Tulip-wood  would  appear  to  be  the  produce  of 
a  tree,  little  exceeding  the  character  of  a  shrub, 
for  it  arrives  here  in  sticks  of'  about  five  inches 
diameter,  seldom  more  than  four  feet  in  length. 
It  is  very  hard,  and  of  a  clouded  red  and  yellow 
color.  Its  principal  use  is  in  bordering ;  though 
it  is  employed  in  smaller  articles,  such  as  caddies 
and  ladies'  work-tables. 

Zebra-wood  is  the  produce  of  a  large  tree,  and 
we  receive  it  in  logs  of  two  feet  wide.  It  is  a 
cheap  wood,  and  is  employed  in  large  work,  as 
tables.  The  color  is  somewhat  gaudy,  being 
composed  of  brown  on  a  white  ground,  clouded 
with  black,  and  each  strongly  contrasted,  as  its 
name  imports,  derived,  as  it  is,  from  the  colors  of 
the  zebra. 

Coromandel-wood  is  used  in  large  works,  like 
zebra  and  rose-wood.  It  is  inferior  to  rose-wood 
in  the  brilliancy  and  divisions  of  its  colors,  having 
a  dingy  ground,  and  sometimes  running  into  white 
streaks.  The  tree  which  produces  it  is  of  a  large 
size. 

Satin-wood  is  well  known  for  its  brilliant  yellow 
color,  with  delicate  glowing  shades.  It  is  now 
not  much  used  in  cabinet  work.  The  timber 
arrives  here  in  log.s  of  two  feet  wide,  and  seven 
or  eight  feet  long. 

Sandal-wood  is  of  a  light  brown  color,  with 
brilliant  waves  of  a  golden  hue,  not  unlike  the 
finest  Honduras  mahogany.  It  is  about  the  same 
size  as  satin-wood. 


Amboyna-tvood  is  now  very  much  used  in  cabi- 
net-work. It  is  of  various  colors  ;  and  the  shades 
are  generally  small.  It  arrives  in  logs  of  two  feet 
wide. 

Snake-wood  is  extremely  hard,  of  a  deep  red 
color,  with  black  shades.  It  is  principally  used 
for  bordering  and  small  work. 

Hare-wood  something  resembles  satin-wood  in 
the  arrangement  of  its  waves,  but  its  color  is 
diff"erent,  being  of  a  light  brown  ground. 

Botany  Bay  Oak  forms  very  beautiful  furniture. 
The  ground  is  a  uniform  brown,  with  largo  dark 
blotches. 

Ebony.  —  Of  the  several  woods  bearing  this 
name,  here  are  the  African  cliff  ebony,  which  is 
black,  with  a  white  spot ;  and  the  spotted  ebony, 
a  very  beautiful  wood,  and  extremely  hard,  (more 
so  than  the  common  ebony,)  of  which  the  ground 
is  black,  with  brown  and  yellow  spots. 

Acker-wood  is  the  produce  of  a  large  tree,  and 
is  of  a  cinnamon  color.  Canary-wood  is  of  a 
golden  yellow.  Purple-wood  is  of  a  purple  color, 
without  veins.  This  appears  to  be  the  produce  of 
a  thorn  of  tropical  countries,  being  only  four 
inches  wide.  These  three  woods  are  but  little 
used  in  furniture,  but  are  employed  in  mosaic 
floors.  Bird's-eye  Maple,  (its  appearance  is 
described  in  its  name,)  which  has  also  been  so 
employed,  is  a  narrow  and  long  wood. 

Calamander-wood.  There  is  a  very  beautiful 
wood  of  this  name  growing  in  the  island  of  Ceylon, 
which,  when  wrought  into  furniture,  surpasses, 
we  think,  in  appearance  any  other  we  ever  saw. 
The  wood  is  very  hard  and  heavy,  and  of  sin- 
gularly remarkable  variety  and  admixture  of 
colors.  It  is  very  difficult  to  describe  tlxis — nay 
impossible  to  convey  to  those  who  have  not  seen 
it  an  idea  of  the  manner  in  which  the  shades  run 
into  one  another.  The  most  prevailing  of  these 
is  a  fine  chocolate  color,  now  deepening  almost 
into  absolute  black,  now  fading  into  a  medium 
belM'een  fawn  and  cream  colors.  In  some  places, 
however,  the  latter  tint  is  placed  in  more  striking, 
though  never  quite  in  sudden  contrast  with  iho 
richest  shades  of  the  brown.  The  variations  are 
sometimes  displayed  in  clustering  mottles,  some- 
times in  the  most  graceful  streaks.  There  is  not, 
however,  anything  in  the  least  gaudy  or  fantastic 
in  the  general  result.  It  certainly  arrests  the  eye 
— but  this  is  from  the  rich  beauty  of  the  inter- 
mingled colors,  not  from  any  undue  showincss. 

This  wood  takes  a  very  high  polish,  It  is 
wrought  into  chairs,  and,  particularly,  into  tables. 
The  tree  grows  to  the  usual  size  of  a  forest-tree, 
the  leaves  are  large,  and  shaped  like  the  figure  of 
a  club  on  a  playing-card. 

Partridge,  Leopard,  and  Porcupine  woods,  arc 
very  rarely  used.  Their  names  are  derived  from 
a  supposed  similarity  of  their  colors  to  those  of 
the  animals  whose  denominations  they  bear. 

(7b  be  continued.) 


THE  GYMNOTUS,  ou  ELECTRICAL  EEL. 

BY    PROFESSOR    FARADAY,    F.R.S,    &C. 

(From  the  Philosophical  Transactions,  1839.^ 

Wonderful  as  arc  the  laws  and  pha^nonicna  of 
electricity  when  made  evident  to  us  in  inorganic 
or  dead  matter,  their  interest  can  bear  scarcely 
any  comparison  with  that  which  attaches  to  the 
same   force    when   connected    with   the   nervous 
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sj'stem  and  with  life  ;  and  though  the  obscurity 
which  for  the  present  surrounds  the  subject,  may 
for  the  time  also  veil  its  importance,  every  advance 
in  our  knowledge  of  this  mighty  power  in  relation 
to  inert  things,  helps  to  dissipate  that  obscurity, 
and  to  set  forth  more  prominently  the  surpassing 
interest  of  this  very  high  branch  of  physical 
philosophy.  We  are  indeed  but  upon  the  thres- 
hold of  what  we  may,  without  presumption,  be- 
lieve man  is  permitted  to  know  of  this  matter ; 
and  the  many  eminent  philosophers  who  have 
assisted  in  making  this  subject  known,  have,  as  is 
very  evident  in  their  writings,  felt  up  to  the 
latest  moment  that  such  is  the  case. 

A  Gymnotus  has  lately  been  brought  to  this 
country  by  Mr.  Porter,  and  purchased  by  the 
proprietors  of  the  Gallery  in  Adelaide  Street ; 
they  immediately  most  liberally  otfered  me  the 
liberty  of  experimenting  with  the  fish  for  scientific 
purposes ;  they  placed  it  for  the  time  exclusively 
at  my  disposal,  only  desiring  me  to  have  a  regard 
for  its  life  and  health.  I  was  not  slow  to  take 
advantage  of  their  wish  to  forward  the  interests  of 
science,  and  with  many  thanks  accepted  their 
offer.  With  this.  Gymnotus,  having  the  kind 
assistance  of  Mr.  Bradley  of  the  Gallery,  Mr. 
Gassiot,  and  occasionally  other  gentlemen,  as 
Professors  Daniell,  Owen,  and  Wheatstone,  I 
have  obtained  every  proof  of  the  identity  of  its 
power  with  common  electricity. 

The  fish  is  forty  inches  long.  It  was  caught 
about  March,  1S38 ;  was  brought  to  the  Gallery 
on  the  15th  of  August,  but  did  not  feed  from  the 
time  of  its  capture  up  to  the  19th  of  October. 
From  the  24th  of  August,  Mr.  Bradley  nightly 
put  some  blood  into  the  water,  which  was  changed 
for  fresh  water  next  morning,  and  in  this  way  the 
animal  perhaps  obtained  some  nourishment.  On 
the  I9th  of  October  it  killed  and  eat  four  small 
fish ;  since  then  the  blood  has  been  discontinued, 
and  the  animal  has  been  improving  ever  since, 
consuming  upon  an  average  one  fish  daily.  The 
fish  eaten  were  gudgeons,  carp,  and  perch. 

I  first  experimented  with  it  on  the  3rd  of  Sep- 
tember, when  it  was  apparently  languid,  but  gave 
strong  shocks  when  the  hands  were  favourably 
disposed  on  the  body.  The  experiments  were 
made  on  four  different  days,  allowing  periods  of 
rest  from  a  month  to  a  week  between  each.  His 
health  seemed  to  improve  continually,  and  it  was 
during  this  period,  between  the  third  and  fourth 
days  of  experiment,  that  he  began  to  eat. 

Beside  the  hands  two  kinds  of  collectors  were 
used.  The  one  sort  consisted  each  of  a  copper 
rod  fifteen  inches  long,  having  a  copper  disc  one 
inch  and  a  half  in  diameter  brazed  to  one  ex- 
tremity, and  a  copper  cylinder  to  serve  as  a  han- 
dle, with  large  contact  to  the  hand,  fixed  to  the 
other,  the  rod  from  the  disc  upwards  being  well 
covered  with  a  thick  caoutchouc  tube  to  insulate 
that  part  from  the  water.  By  these  the  states  of 
particular  parts  of  the  fish  whilst  in  the  water 
could  be  ascertained. 

The  other  kind  of  collectors  were  intended  to 
meet  the  difficulty  presented  by  the  complete  im- 
mersion of  the  fish  in  water;  for  even  when 
obtaining  the  spark  itself  I  did  not  think  myself 
justified  m  asking  for  the  removal  of  the  animal 
into  air.  A  plate  of  copper,  eight  inches  long  by 
two  inches  and  a  half  wide,  was  bent  into  a  sad- 
dle shape,  that  it  might  pass  over  the  fish,  and 
inclose  a  certain  extent  of  the  back  and  sides, 
and  a  thick  copper  wire  was  brazed  to  it,  to  con- 
vey the  electric  force  to  the  experimental  appa- 


ratus ;  a  jacket  of  sheet  caoutchouc  was  put  over 
the  saddle,  the  edges  projecting  at  the  bottom  and 
the  ends  ;  the  ends  were  made  to  converge  so  as 
to  fit  in  some  degree  the  body  of  the  fish,  and  the 
bottom  edges  were  made  to  spring  against  any 
horizontal  surface  on  which  the  saddles  were 
placed.  The  part  of  the  wire  liable  to  be  in  the 
water  was  covered  with  caoutchouc. 

Shock. — The  shock  of  this  animal  was  very 
powerful  when  the  hands  were  placed  in  a  fa- 
vorable position,  /.  e.  one  on  the  body  near  the 
head,  and  the  other  near  the  tail;  the  nearer  the 
hands  were  together  within  certain  limits  the  less 
powerful  was  the  shock.  The  disc  conductors 
conveyed  the  shock  very  well  when  the  hands 
were  wetted  and  applied  in  close  contact  with 
the  cylindrical  handles  ;  but  scarcely  at  all  if  the 
handles  were  held  in  the  dry  hands  in  an  ordinary 
way. 

Galvanometer.  —  Using  the  saddle  conductors 
applied  to  the  anterior  and  posterior  parts  of  the 
Gymnotus,  a  galvanometer  was  readily  afl'ected. 
It  was  not  particularly  delicate ;  for  zinc  and 
platina  plates  on  the  upper  and  lower  surface  of 
the  tongue  did  not  cause  a  permanent  deflection 
of  more  than  25"  ;  yet  when  the  fish  gave  a  power- 
ful discharge  the  deflection  was  as  much  as  30", 
and  in  one  case  even  400.  Tlie  deflection  was 
constantly  in  a  given  direction,  the  electric  cur- 
rent being  always  from  the  anterior  parts  of  the 
animal  through  the  galvanometer  wire  to  the 
posterior  parts.  The  former  were  therefore  for 
the  time  externally  positive,  and  the  latter  nega- 
tive. 

Making  a  Magnet. — When  a  little  helix  con- 
taining twenty-two  feet  of  silk  wire  wound  on  a 
quill  was  put  into  the  circuit,  and  an  annealed 
steel  needle  placed  in  the  helix,  the  needle  be- 
came a  magnet,  and  the  direction  of  its  polarity 
in  every  case  indicated  a  current  from  the  ante- 
rior to  the  posterior  parts  of  the  Gymnotus 
through  the  conductors  used. 

Chemical  decomposition. — Polar  decomposition 
of  a  solution  of  iodide  of  potassium  was  easily 
obtained.  Three  or  four  folds  of  paper  moistened 
in  the  solution  were  placed  between  a  platina 
plate  and  the  end  of  a  wire  also  of  platina,  these 
being  respectively  connected  with  the  two  saddle 
conductors.  Whenever  the  wire  was  in  con- 
junction with  the  conductor  at  the  fore  part  of 
the  (Jymnotus,  iodine  appeared  at  its  extremity  ; 
but  when  connected  with  the  other  conductor 
none  was  evolved  at  the  place  on  the  paper 
where  it  before  appeared.  So  that  here  again  the 
direction  of  the  current  proved  to  be  the  same  as 
that  given  by  the  former  tests. 

By  this  test  I  compared  the  middle  part  of  the 
fish  with  other  portions  before  and  behind  it,  and 
found  that  the  conductor  A,  which  being  applied 
to  the  middle  was  negative  to  the  conductor  B 
applied  to  the  anterior  parts,  was,  on  the  contrary, 
positive  to  it  when  B  was  applied  to  places  near 
the  tail.  So  that  within  certain  limits  the  con- 
dition of  the  fish  externally  at  the  time  of  the 
shock  appears  to  be  such,  that  any  given  part  is 
negative  to  other  parts  anterior  to  it,  and  positive 
to  such  as  are  behind  it. 

Spark. — The  electric  spark  was  obtained  thus. 
A  good  magneto-electric  coil,  with  a  core  of  soft 
iron  wire,  had  one  extremity  made  fast  to  the  end 
of  one  of  the  saddle  collectors,  and  the  other 
fixed  to  a  new  steel  file  :  another  file  was  made 
fast  to  the  end  of  the  other  collector.  Om-  person 
then  rubbed  the  point  of  one  of  these  files  over 
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the  face  of  the  other,  whilst  another  person  put 
the  collectors  over  the  fish,  and  endeavoured  to 
excite  it  to  action.  By  the  friction  of  the  files 
contact  was  made  and  broken  very  frequently ; 
and  the  object  was  to  catch  the  moment  of  the 
current  through  the  wire  and  helix,  and  by  break- 
ing contact  during  the  current  to  make  the  elec- 
tricity sensible  as  a  spark. 

The  spark  was  obtained  four  times,  and  nearly 
all  who  were  present  saw  it.  That  it  was  not  due 
to  the  mere  attrition  of  the  two  files  was  shown 
by  its  not  occurring  when  the  files  were  rubbed 
together,  independently  of  the  animal.  Since 
then  I  have  substituted  for  the  lower  file  a  revolv- 
ing steel  plate,  cut  file-fashion  on  its  face,  and 
for  the  upper  file  wires  of  iron,  with  all  of  which 
the  spark  was  obtained. 

Such  were  the  general  electric  phea-nomena 
obtained  from  this  Gymnotus  whilst  living  and 
active  in  its  native  element.  On  several  occasions 
many  of  them  were  obtained  together  ;  thus  a 
magnet  was  made,  the  galvanometer  deflected, 
and  perhaps  a  wire  heated,  by  one  single  discharge 
of  the  electric  force  of  the  animal. 

1  think  a  few  further  but  brief  details  of  expe- 
riments, relating  to  the  quantity  and  disposition  of 
the  electricity  in  and  about  this  wonderful  animal, 
will  not  be  out  of  place  in  this  short  account  of 
its  powers. 

When  the  shock  is  strong,  it  is  like  that  of  a 
large  Leyden  battery  charged  to  a  low  degree,  or 
that   of    a   good  voltaic  battery   of  perhaps    one 
hundred  or  more  pairs  of  plates,    of  which  the 
circuit  is  completed  for  a  moment  only.     I  en- 
deavoured to  form  some  idea  of  the  quantity  of 
electricity  by  connecting  a  large  Leyden  battery 
with  two  brass  balls,     above  three    inches    in 
diameter,  placed  seven  inches  apart  in  a  tub  of 
water,  so  that  they  might  represent  the  parts  of 
the  Gymnotus  to  which  the  collectors  had  been 
applied ;    but  to   lower  the  intensity  of  the  dis- 
charge, eight  inches  in  length  of   six-fold  thick 
wetted  string  were  interposed  elsewhere  in  the 
circuit,  this  being  found  necessary  to  prevent  the 
easy  occurrence  of  the  spark  at  the  ends  of  the 
collectors,  when  they  were  applied  in  the  water 
near  to  the  balls,  as  they  had  been  before  to  the 
fish.     Being  thus  arranged,  when  the  battery  was 
strongly  charged  and  discharged,   and  the  hands 
put  into  the  water  near  the  balls,  a  shock  was 
felt,  much  resembling  that  from  the   fish;    and 
though  the  experiments  have  no  pretension  to 
accuracy,  yet  as  the  tension  could  be  in  some 
degree  imitated  by  reference  to  the  more  or  less 
ready  production  of  a  spark,  and  after  that  the 
shock  be  used  to  indicate  whether  the  quantity 
was  about  the  same,   I  think  we  may  conclude 
that  a  single  medium  discharge  of  the  fish  is  at 
least  equal  to  the  electricity  of  a  Leyden  battery 
of  fifteen  jars,  containing  3,500  square  inches  of 
glass  coated  on  both  sides,  charged  to  its  highest 
degree.       This  conclusion    respecting  the  great 
quantity  of  electricity  in  a  single  Gymnotus  shock, 
is  in  perfect  accordance  with  the  degree   of  de- 
flection which  it  can  produce  in  a  galvanometer 
needle,  and  also  with  the   amount  of  chemical 
decomposition    produced     in     the    electrolyzing 
experiments. 

Great  as  is  the  force  in  a  single  discharge,  the 
Gymnotus,  as  Humboldt  describes,  and  as  I  have 
frequently  experienced,  gives  a  double  and  even  a 
triple  shock ;  and  this  capability  of  immediately 
repeating  the  effect  with  scarcely  a  sensible  inter- 
val of  time,  is  very  important  in  the  considerations 


which  must  arise  hereafter  respecting  the  origin 
and  excitement  of  the  power  in  the  animal. 

As,  at  the  moment  when  the  fish  wills  the  shock, 
the  anterior  parts  are  positive  and  the  posterior 
parts  negative,  it  may  be  concluded  that  there  is 
a  current  from  the  former  to  the  latter  tlirough 
every  part  of  the  water  which  surrounds  the 
animal,  to  a  considerable  distance  from  its  body. 
The  shock  which  is  felt,  therefore,  when  the  hands 
are  in  the  most  favorable  position,  is  the  eft'cct 
of  a  very  small  portion  only  of  the  electricity 
which  the  animal  discharges  at  the  moment,  by 
far  the  largest  portion  passing  through  the  sur- 
rounding water.  This  enonnous  external  current 
must  be  accompanied  by  some  effect  within  the 
fish  equivalent  to  a  current,  the  direction  of  which 
is  from  the  tail  towards  the  head,  and  equal  to 
the  sum  of  all  these  external  forces. 

It  is  evident  from  all  the  experiments,  as  well 
as  from  simple  considerations,  that  all  the  water 
and  all  the  conducting  matter  around  the  fish, 
through  which  a  discharge  circuit  can  in  any  way 
be  completed,  is  filled  at  the  moment  with  circu- 
lating electric  power ;  and  this  state  might  be 
easily  represented  generally  in  a  diagram  by 
drawing  the  lines  of  inductive  action  upon  it :  in 
the  case  of  a  gymnotus,  surrounded  equally  in  all 
directions  by  water,  these  would  resemble  gene- 
rally, in  disposition,  the  magnetic  curves  of  a 
magnet,  having  the  same  straight  or  curved  shape 
as  the  animal,  t.  e.  provided  he,  in  such  cases 
employed,  as  may  be  expected,  his  four  electric 
organs  at  once. 


MISCELLANIES. 

Effects  of  Mushrooms  on  the  Air. — According  to 
Dr.  Mariet  mushrooms  produce  very  different 
effects  upon  atmospheric  air,  from  those  occasioned 
by  green  plants  under  the  same  circumstances  ; 
the  air  is  promptly  vitiated,  both  by  absorbing^ 
oxygen  to  form  carbonic  acid  at  the  expense  of 
the  vegetable  carbon,  or  by  the  evolution  of 
carbonic  acid  immediately  formed;  the  eflects 
appear  to  be  the  same  both  day  and  night. 

If  fresh  mushrooms  be  kept  in  an  atmosphere 
of  pure  oxygen  gas,  a  large  proportion  of  it  dis- 
appears in  a  few  hours.  One  portion  combines 
with  the  carbon  of  the  vegetable  to  form  carbonic 
acid,  and  another  is  fixed  in  the  plant,  and  is 
replaced  by  azotic  gas  disengaged  from  the 
mushrooms. 

When  fresh  mushrooms  are  placed  for  some 
hours  in  an  atmosphere  of  azotic  gas,  they  produce 
but  little  effect  upon  it.  A  small  quantity  of  car- 
bonic acid  is  disengaged,  and  in  some  cases  a 
little  azote  is  absorbed.  —  Journal  de  Pharm. 
Mars  1839. 

A  River  Scythe.— h.  method  has  been  resorted 
to  for  the  purpose  of  cutting  the  weeds  on  the 
upper  Witham  of  sewers,  which  lias  proved  of 
great  utility,  and  is  deserving  of  being  extensively 
adopted,  "it  is  this :  several  scythe  blades  are 
rivetled  together  in  one  length,  so  as  to  reach 
across  the  river,  and  also  to  curve  down  towards 
the  bed  of  it.  The  elasticity  of  the  scythes,  and 
their  united  length,  naturally  cause  the  curvature 
to  take  the  proper  adaptation,  and  fit  the  bed  ; 
but  there  are  also  some  weights  added,  to  assist 
in  keeping  the   implement   at   a   proper   depth: 
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besides  whicli  it  is  requisite  to  let  the  edge  be 
always  horizontal  .■  a  broad  piece  of  iron  is  there- 
fore rivetted  at  each  extremity,  at  right  angles, 
and  to  these  ends  ropes  are  attached.  Three  men 
on  each  side  of  the  river  draw  the  apparatus  up- 
wards, thus  meeting  the  weeds  as  they  are  bent 
downwards  by  the  ciirrent :  by  proceeding  thus 
the  weeds  are  cut  close  to  the  roots.  Four  miles 
a  day  can  be  cut  and  cleared,  but  it  is  necessary 
to  have  four  men  on  each  side  the  river  to  haul 
and  relieve  each  other,  and  eight  men  to  follow 
with  rakes. — Stamford  Mercury. 

Lengthening  of  a  Steatner. — A  curious  operation 
lately  took  place  in  Chatham  dockyard,  that  of 
lengthening  the  Gleaner  steam-vessel,  which  had 
been  taken  into  dock  for  that  purpose.  She  was 
sawn  in  two  a  little  more  than  one-third  of  her 
length  from  her  stern,  and  ways  were  laid  from 
the  fore-part  of  her  to  tread  on,  the  purchase  falls 
were  rove,  and  brought  to  two  capstans,  and  the 
order  being  given  by  the  master  shipwright,  the 
men  hove  away,  and  in  five  mimitcs  the  fore 
section  was  separated  from  the  after  part  a  dis- 
tance of  18  feet.  The  space  between  will  now  be 
filled  up  by  new  timber.  There  is  no  record  of 
any  ship  or  vessel  having  been  lengthened  in  this 
dockyard  before  the  Gleaner. 

Typoface.  —  Under  this  title  a  M.  Pellet,  of 
Bordeaux,  has,  it  is  said,  formed  a  material  with 
which  he  can  take  perfect  casts  of  the  human 
face,  without  inducing  that  rigidity  and  con- 
tortion which  are  caused  by  the  application  of 
plaster. 

To  give  variegated  Colors  to  Flame  and  Fire- 
works.— It  is  much  to  be  wished,  that,  for  the  sake 
of  variety  different  colors  could  be  given  to  fire- 
works at  pleasure  ;  but  though  we  are  acquainted 
•with  several  materials  which  communicate  to  flame 
various  colors,  it  has  hitherto  been  possible  to 
introduce  only  a  very  few  colors  into  that  of 
gunpowder. 

To  make  white  fire,  the  gunpowder  must  be 
mixed  with  iron,  or  rather  steel  filings. 

To  make  red  fire,  iron-sand  must  be  employed 
in  the  same  manner. 

As  copper  filings,  when  thrown  into  a  flame, 
render  it  green,  it  might  be  concluded,  that  if 
mixed  with  gunpowder,  it  would  produce  a  green 
flame ;  but  this  experiment  does  not  succeed.  It 
is  supposed  that  the  flame  is  too  ardent,  and  con- 
sumes the  inflammable  part  of  the  copper  too 
soon.  But  it  is  probable  that  a  sufficient  number 
of  trials  have  not  yet  been  made ;  for  is  it  not 
possible  to  lessen  the  force  of  gunpowder  in  a 
considerable  degree,  by  increasing  the  dose  of  the 
charcoal  ? 

Camphor  mixed  with  the  composition,  makes 
the  flame  to  appear  of  a  pale  white  color. 

Raspings  of  ivory  give  a  clear  flame  of  a  silver 
color,  inclining  a  little  to  that  of  lead  ;  or  rather 
a  white  dazzling  flame. 

Greek  pitch  produces  a  reddish  flame,  of  a 
bronze  color. 

Black  pitch,  a  dusky  flame;  like  a  thick  smoke, 
which  obscures  the  atmosphere. 

Sulphur,  mixed  in  a  moderate  quantity,  makes 
the  flame  appear  blue. 

Sal-ammoniac  and  verdigris  give  a  greenish 
flame. 

Raspings  of  yellow  amber  communicates  to  the 
flame  a  lemon  color. 

Cnide  antimony  gives  a  russet  color. 


Copying  Oil  Paintings  .—The  German  papers 
state  that  M.  Leipmann,  of  Berlin,  has  invented 
a  machine  for  obtaining  copies  of  oil-colored 
paintings.  It  is  further  said,  that  the  inventor 
produced  with  liis  machine,  in  one  of  the  rooms 
of  the  Royal  Museum,  at  Berlin,  110  copies  of 
Rembrandt's  portrait,  painted  by  himself.  M. 
Leipmann  offers  these  copies  for  sale  at  a  louis- 
d'or  each. 

To  take  Impressions  from  Leaves. — Take  green 
leaves  of  trees  or  flowers,  and  lay  them  between 
the  leaves  of  a  book  till  they  are  dry.  Then  mix 
up  some  lamp-black  with  drying  oil,  and  make  a 
small  dabber  of  some  cotton  wrapped  up  in  a  piece 
of  soft  leather.  Put  your  color  upon  a  tile,  and 
take  some  on  your  dabber.  Layiug  the  dried  leaf 
flat  upon  a  table,  dab  it  very  gently  with  the  oil 
color,  till  the  veins  of  the  leaf  are  covered ;  but 
you  must  be  careful  not  to  dab  it  so  hard  as  to 
force  the  color  between  the  veins.  Moisten  a 
piece  of  paper,  or  rather  have  a  piece  laying 
between  several  sheets  of  moistened  paper  for 
several  hours,  and  lay  this  over  the  leaf  which 
has  been  blackened.  Press  it  gently  down,  and 
then  subject  it  to  the  action  of  a  press,  or  lay  a 
heavy  weight  upon  it,  and  press  it  down  very  hard. 
By  this  means  you  obtain  a  verj'  beautiful  im- 
pression of  the  leaf  and  all  the  veins ;  even  the 
minutest  will  be  represented  in  a  more  perfect 
manner  than  they  could  be  dravm  with  the  greatest 
care.  These  impressions  may  also  be  colored  in 
the  same  manner  as  prints. 

New  Balloon. — M.  Garnerin  is  reported  to  have 
made  some  progress  in  the  direction  of  balloons 
through  the  air,  by  supplying  them  with  sails  some- 
what in  the  form  of  those  of  windmills. 

Rain-Gauges. — It  was  acknowledged  at  the 
Birmingham  meeting  that  small  reliance  conld  be 
placed  on  rain-gauges  in  elevated  situations,  where 
they  were  exposed  to  winds  and  storms.  Unless 
something  of  a  superior  construction  be  devised, 
we  must  be  content  with  the  average  accuracy  of 
the  present  instruments,  though  precision  is  so 
important  to  all  meteorological  observations. 

CORRESPONDENTS. 

W.  PACKER.— We  will  write  to  him 

A  CONSTANT  READER.— Chinese  Fireworks  as  early  as 
possible. 

YOUR  CONSTANT  READER.  —  Fermentatiop  is  a  very 
ambigTJous  and  inexplicable  process,  alcohol  has  never  yet 
been  produced  -.vithout  it.  Read  answer  to  query  45,  in 
page  72;  also  an.svver  to  correspondents  on  page  136,  and 
article,  "Catalysis."  page  204.  The'meaniDg  of,  "  we 
(.-annot  ferment  them  together,"  is,  not  that  there  is  any 
difficulty  in  the  process,  but  because  the  law  will  not 
allow  it. 

J.  MATHEWS.— His  receipt  wr  will  insert  He  may  pur- 
chase all  sorts  cf  glass  tubes  and  rods,  at  the  glass  works 
in  Holland  Street.'lllackfriars. 

H.  P. — Communication  in  our  next 

J.  HARDING.— He  may  make  a  very  powerful  one  for  him- 
self— using  the  spherical  lenses,  mentioned  in  page  134,  as 
object-glasses;  or  he  may  make  for  him.«elf  a  stand,  &c., 
and  purchase  the  bndy,  with  proper  lenses  attached.  He 
cannot  get  this  really  valuable' under  five  pounds  cost. 
Mr.  Pritchard  in  the  Strand  will  give  him  every  advice. 

Received— A  SUBSCRIBER,  AM.\TEUR,  H.  BOSE,  &c. 

Communications,  Books  for  Review,  Inventions  for  Illus- 
tration, &c.,  to  he  addressed  to  the  ?:ditor,  at  55,  Great 
Prescot  Street ;  to  the  Printer ;  or  to  the  Publisher.  All 
Letters  must  be  post  paid. 

Printed  by  D.  Francis,  6,  White  Horse  Lane,  Mile  End  Road. 
Published  every  Saturday  by  AV.  Britiain,  12,  Paternoster 
Row,  and  may  be  had  of  all  Booksellers  and  Newsmen  in 
Town  and  Country. 


THE 


MAGAZINE  OF  SCIENCE 


No.  XXXIII.] 


Entr  ^cDdoI  of  Sim* 


SATURDAY,  NOVEMBER  16.   1839. 


Fiff.  2. 


[Price  Urf. 


/^<^.   1. 


CLARKE'S  MAGNETO-ELECTRICAL    MACIHXF:. 


258 


MAGAZINE  OF  SCIENCE. 


MAGNETO-ELECTRICAL  MACHINE. 

The  discovery  of  Professor  Faraday,  that  a  cur- 
rent of  magnetism  would  produce  electrical 
effects,  and  the  wonderful  and  before  unknown 
powers  of  this  science  displayed  by  his  experiments, 
supjiorted  as  they  were  by  Mr.  Forbes,  at  Edin- 
burgh, who  first  witnessed  the  magnetic  spark,  has 
shown  the  intimate  connection  of  the  sciences  of 
magnetism  and  electricity  more  than  any  other 
course  of  investigation,  and  rendered  all  who  have 
the  least  pretence  to  class  themselves  among  the 
scientitic  anxious  to  witness  the  spark,  shock,  de- 
composition of  water,  deflagration  of  metals,  and 
rotary  motions  produced  by  the  magnet  only,  inde- 
pendent of  that  chemical  action  always  attending 
galvanism.  The  machines  capable  of  accomplishing 
this  are  called  Magneto- Electrical,  and  vary  but 
very  slightly  in  their  form,  in  some  the  magnets 
being  placed  horizontally,  in  others  vertically.  The 
following  by  Mr.  Clarke,  of  the  Lowther  Arcade, 
will  show  their  usual  and  most  useful  structure. 

Fig.  1,  represents  the  battery  of  bent  bar  magnets, 
placed  vertically,  and  resting  against  four  adjusting 
screws,  which  pass  through  the  mahogany  back- 
board B  ;     C  is   a  bar  of  stout  brass,   having  an 
opening  in  the  middle,  through  which  passes  a  bolt, 
with  a  screw  wheel,  the  purpose  of  which  is  to  draw 
the  magnetic  battery  to  the  board   B.     By  these 
means  the  battery  can  readily  be  disengaged  from 
the   machine,    without  taking    asunder   the  entire 
apparatus,  and  the  battery  is  thus  also  freed  from 
that  vibration  which  must  necessarily  be  occasioned 
by  the  attachment  of  the  rotating  apparatus  to  the 
battery   itself.      D    is    the  intensity  armature,   or 
inductor,    which    screws    into     a    brass    mandril, 
seated  between  the  poles  of  the  battery  A  ;  motion 
being  communicated   to  it  by  the  multiplying  wheel 
E.     This  armature  has  two  coils  of  fine  insulated 
copper  wire,  one  thousand  five  hundred  yards  long, 
coiled  on  its  cylinders,  the  commencement  of  each 
coil  being  soldered  to  the  armature  D,  from  which 
projects  a  brass  stem,   (also  soldered  into  D,)  which 
carries   the  break  pieces    H  :     the  break  piece  is 
made  fast  in  what   position  soever  is  required  by  a 
small  binding  screw.     K,   a  hollow  brass   cylinder, 
to  which  the   terminations  of  the  coils,   F  G,   are 
soldered,  being  insulated   by  a  piece  of  hard  wood, 
attached    to  the  brass  stem.      O  is   an  iron  wire 
spring,  pressing  against  the  hollow  cylinder,  K,  at 
one  end,   and  held  in  metallic  contact  by  a  nurled 
head  screw,  in  the  brass  strap  N,   which  is  fixed  to 
the  side  of  the  wooden  block  L.    P,  a  square  brass 
pillar,  fitting  into  a  square  opening  in   the  other 
brass  strap    N,    and  secured    at    any    convenient 
lieight  required,     ti,    a  metal  spring,     that    rubs 
gently  on  the  break  piece  H,   and  held  ill  perfect 
metallic  contact  by  the  nurled  head  screw  in  P.    T, 
a  piece  of  copper  wire  for  connecting  the  two  brass 
straps  M  N ;  then  D  H  Q  P  N,  are  in  connection 
with  the  commencements  of  each  coil,  and  K  O  M, 
with   the   terminations.     The    advantages    of    this 
arrangement  are  that  mercury  is  not  required,  as  in 
Saxton's  machine,  by  which  much  loss  and  incon- 
venience is  occasioned  by  its  being  scattered  about 
by  the  disc  and  blades.     By  Clarke's  arrangement, 
the  metal  spring  Q  presses  gently  on  the  break  H, 
consequently,   the  eil'ects    here    are    unbroken,   no 
matter  how  long  the  nuichine  may  be   required  to 
be  kept  in  action  ;  this  is  not  the  only  advantage  it 
possesses,  for  in  the  mercury,  the  surface  is  very 
rapidly  oxidated  ;  the  oxide  adheres  to   both   disc 


and   point,   and  preventing  so   perfect   a   metallic 
contact  as  that  obtained  by  the  spring  and  break. 

To  adjust  the  intensity  conductor,  the  faces  of 
the  iron  cylinders,  that  carry  the  coils  F  G,  must 
be  ])laced  parallel  to,  and  nearly  in  contact  \vith  the 
battery  A  ;  this  can  easily  be  done,  and  the  battery 
adjusted  with  tlie  greatest  nicety,  by  means  of  the 
screws  at  the  back  of  the  machine  ;  the  break  must 
then  be  so  adjusted  that  the  spring  Q  wUl  separate 
from  it,  just  at  the  same  time  that  the  iron  cylin- 
ders of  the  inductor  have  left  the  jioles  of  the 
magnetic  battery,  and  lastly,  the  iron  wire  spring 
O,  must  press  gently  against  the  hollow  brass 
cylinder  H. 

In  order  to  give  the  shock,  the  two  brass  con- 
ductors R  S  must  be  grasped  in  the  hands,  and  one 
of  their  connecting  wires  put  into  the  holes  of 
either  of  the  brass  slips  M  or  N,  and  the  other 
wire  into  the  hole  at  the  end  of  the  brass  stem,  that 
carries  the  break  H.  M  N  must  then  be  connected 
by  T,  and  on  turning  the  wheel  a  violent  shock  will 
be  felt  by  the  person  holding  R  S.  When  the 
wheel  is  rapidly  turned,  the  quick  succession  of 
shocks  is  absolutely  intolerable,  and  produces  so 
violent  an  effect  on  the  muscles  of  the  arm,  that 
they  contract,  and  cause  the  hands  to  clench  the 
conductors  involuntary,  and  the  person  is  left  at  the 
mercy  of  the  operator,  it  being  quite  impossible  to 
let  go :  the  better  way  of  taking  the  shock,  is 
therefore  to  plunge  R  S  into  two  separate  basins  of 
salt  and  water,  and  immerse  a  hand  in  each.  If  the 
two  connecting  wires  of  R  S  are  put  in  M  N,  tha 
shock  is  not  so  powerful.  The  shock  may  be 
modified  in  different  ways,  by  turning  the  wheel  E, 
very  slowly,  or  increasing  the  distance  between  the 
battery  A,  and  the  armature  D  ;  or,  by  making  the 
break  H,  separate  from  the  spring  Q,  when  the 
armature  D  is  horizontal. 

Fig.  2  represents  the  parts  of  the  armature  of 
their  actual  size,  the  letters  are  the  same  as  in 
Fig.  1. 


PLANTS  USED  AS  TEA. 

The  plants  used  as  tea  are  as  widely  separated  from 
each  other  as  the  countries  themselves  are  remote. 
In  Mexico  and  Guatimala  the  leaves  of  the  Psoralea 
glandidosa  are  generally  used  as  tea;"  and  in  New 
Grenada  the  Alstonia  theaformis  of  Mutis,  the 
Symplocos  Alstonia  of  Humboldt  and  Bonpland, 
affords  a  tea  not  inferior  to  that  of  China,  Farther 
to  the  north,  on  the  same  continent,  a  very  whole- 
some tea  is  made  from  the  leaves  of  the  Gaultheria 
procumbens  and  Leclttm  latifolium.  This  last  is 
vulgarly  called  Labrador  tea,  and  its  use  was  first 
made  known  by  the  late  Sir  Joseph  Banks.  The 
most  famous  of  all  American  teas,  however,  is  the 
tea  of  Paraguay,  of  which  large  quantities  are  an- 
nually imported  into  Peru,  Chili,  and  the  States  of 
Buenos  Ayres,  and  the  use  of  it  is  so  universal  in 
South  America,  tliat  the  inhabitants  have  always 
some  of  this  tea  ready  prepared,  whether  engaged 
in  occupations  at  home  or  in  the  fields,  and  no 
Ijcrson  departs  on  a  journey  without  being  provided 
with  a  quantity  of  the  herb.  It  is  made  by  merely 
pouring  warm  water  on  the  leaves,  and  is  sipped, 
through  a  silver  or  glass  tube,  from  a  small  vessel, 
called  a  Mate  Pot,  which  is  carried  iu  the  hand,  or, 
should  the  person  be  on  horseback,  or  engaged  in 
any  occupation  requiring  the  use  of  his  hands,  it  is 
suspended  from  the  neck  by  means  of  a  small  chain. 
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It  is  frequently  mixed  with  a  little  lemon  juice,  and 
is  used  either  with  or  without  sugar.  The  Para- 
guay tea  is  the  more  remarkable,  from  its  being  the 
produce  of  a  species  of  holly,  a  genus  hitherto  con- 
sidered as  deleterious.  It  is  described  and  figured 
under  the  name  o{  Ilex  Paraguensis  in  an  Appendix 
to  the  second  volume  of  Mr.  Lambert's  work  on 
the  genus  Pinus,  and  is  noticed  by  M.  Auguste  St, 
Hilaire  in  the  "  Memoires  du  Museum,''  under 
the  name  of  Ilea:  Mute,  and  by  Drs.  Spix  and 
Martius,  in  their  Brazilian  Travels,  under  that  of 
Ilex  Gongonha.  It  has  an  extensive  geographical 
range,  being  found  in  the  extensive  woody  regions 
of  Paraguay,  watered  by  the  Parana,  the  Ypane, 
and  Jejui,  in  the  province  of  the  Minas  Geraes, 
and  other  districts  of  Brazil ;  and  it  appears  to 
have  been  found  in  Guiana  by  M.  Martin,  as  there 
are  numerous  specimens  in  his  herbarium.  We 
must  believe  tliese  specimens  to  have  been  collected 
in  the  mountainous  district,  otherwise  it  would  be 
impossible  to  reconcile  the  idea  of  the  same 
plant  being  found  in  so  different  a  latitude.  The 
tree  is  about  the  size  of  the  orange-tree,  to  which 
it  bears  considerable  resemblance  in  its  habit  and 
leaves.  The  flowers  are  white,  disposed  in  small 
cymes  in  the  axils  of  the  leaves.  They  are  tetran- 
drous,  and  are  succeeded  by  scarlet  berries,  like 
those  of  the  common  holly.  The  leaves,  whether 
fresh  or  dried,  are  destitute  of  sniell  :  but,  on  a 
little  warm  water  being  poured  upon  them,  they 
exhale  an  agreeable  odour.  In  New  Holland  the 
leaves  of  Corrcva  alba  make  very  good  tea.  The 
inhabitants  of  those  barren  and  remote  islands  de- 
nominated the  Kurile  Isles,  in  the  Sea  of  Kamts- 
chatka,  prepare  a  tea  from  an  tmdescribed  species 
of  Pedicularis,  named  by  Professor  Pallas  in  his 
herbarium,  Pedicularis  lanata.  It  is  unnecesisary 
to  take  notice  of  all  the  aromatic  herbs  of  the  order 
Lahiatce  used  as  tea  in  different  countries  :  the 
object  is  to  show  that  teas  are  afforded  by  plants 
very  remotely  separated  from  each  other  in  ))oint  of 
affinity.  But  while  on  the  subject  of  teas,  it  may 
be  interesting  to  observe,  that  the  common  black 
Chinese  teas  consist  chiefly  of  the  old  leaves  of  the 
Thea  viridis,  mixed  with  those  of  the  Camellia 
Sasanqua  or  oleifera,  and  sometimes  fragments  of 
the  leaves  of  the  Ol^a  fragrans ;  and  that  the 
finest  teas,  whether  green  or  black,  appear  to  be 
produced  by  thj  Thea  Bohea,  the  quality  and  color 
depending  solely  on  the  age  of  the  leaves,  and  the 
mode  of  preparing  them.  We  have  never  been 
able  to  detect,  in  those  teas  said  to  be  adulterated, 
either  willow  or  sloe  leaves,  or  any  thing  else  of 
British  growth.  It  is  probable  that  the  leaves  of 
the  species  of  Camellia  before  mentioned  may  have 
been  taken  for  sloe  leaves. 


ETCHING  IVORY. 

For  etching  ivory,  a  ground  made  by  the  following 
receipt  is  to  be  applied  to  the  polished  surface  : — 
Take  of  pure  white  wa.f ,  and  transparent  tears  of 
mastic,  each  an  ounce  ;  asphalt,  half  an  ounce.  The 
mastic  and  asphalt  having  been  separately  reduced 
to  fine  powder,  and  the  wax  being  melted  i/i  an 
earthenware  vessel  over  the  fire,  the  mastic  is  to  be 
first  slowly  strewed  in  and  dissolved  by  stirring  ; 
and  then  the  asphalt  in  like  manner.  This  com- 
pound is  to  be  poured  out  into  lukewarm  water, 
well  kneaded,  as  it  cools,  by  the  hand,  into  rolls  or 
balls  about  one  inch  in  diameter.     These  should  be 


kept  wrapped  roimd  with  taff^ety.  If  white  rosin 
be  substituted  for  the  mastic,  a  cheaper  composi- 
tion will  be  obtained,  which  answers  nearly  as  well ; 
2  oz.  as])halt,  1  oz.  rosin,  |  oz.  white  wax  ;  being 
good  proportions.  Callot's  etching  ground  for  cop- 
per plates,  is  made  by  dissolving  with  heat  4  oz. 
of  mastic  in  4  oz.  of  very  fine  linseed  oil ;  filtering 
the  varnish  through  a  rag,  and  bottling  it  for  use. 

Either  of  tlie  two  first  grounds  being  applied  to 
the  ivory,  the  figured  design  is  to  be  traced  through 
it  in  the  usual  way,  a  ledge  of  wax  is  to  be  applied, 
and  the  surface  is  to  be  then  covered  with  strong 
sulphuric  acid.  The  effect  comes  better  out  with 
the  aid  of  a  little  heat ;  and  by  replacing  the  acid, 
as  it  becomes  dilute  by  absorption  of  moisture,  with 
concentrated  oil  of  vitriol.  Simple  wax  may  be 
employed  instead  of  the  copper-plate  engravers* 
ground  ;  and  strong  muriatic  acid  instead  of  sul- 
phuric. If  an  acid  solution  of  silver  or  gold  be 
used  for  etching,  the  design  will  become  purple  or 
black,  on  exposure  to  sunshine.  The  wa.x  may  be 
washed  away  with  oil  of  turpentine.  Acid  nitrate 
of  silver  affbrds  the  easiest  means  of  tracing  per- 
manent black  lines  upon  ivory. 


ORNAMENTS    FOR   MOULDINGS,    &c. 

BY    J.   ESaUILANT. 

The  ornaments  are  flowers,  foliage,  and  fruit,  ar- 
ranged in  wreaths  or  groups,  and  copied  from  nature 
■with  sufficient  accuracy  to  be  at  once  recognizable. 
They  are  entirely  relieved  from  the  plain  surface 
on  which  they  are  placed,  resembling  in  their  ge- 
neral appearance  the  highly  raised  carvings  in  wood 
by  Gibbons,  and  other  artists  of  the  last  century. 

Metal  moulds  of  separate  leaves,  and  of  the  ra- 
rious  petals  and  other  pieces  of  which  flowers  are 
composed,  are  to  be  prepared.  A  piece  of  leather, 
of  the  required  thickness,  is  to  be  cut  to  the  pro- 
per form  and  size  of  the  intended  leaf,  and  is  then 
to  be  soaked  for  a  day  or  two  in  a  solution  of  rosin 
in  common  oil  of  turpentine.  When  the  leather  is 
fully  impregnated  with  the  liquor,  it  is  to  be  taken 
out  and  wiped,  and  then  cold-pressed  in  the  mould 
with  sufficient  force  to  give  it  the  intended  figure  ; 
it  hardens  as  it  dries  by  the  evaporation  of  the 
essential  oil,  and,  when  once  dry,  retains  its  form 
without  warping  afterwards  on  exposure  to  damp 
or  draught.  'Th.e  sej)arate  pieces  are  then  put 
together  by  ties  and  glue,  and  finally  are  covered 
with  a  coat  of  paint,  varnish,  or  gilding.  For  re-  , 
presenting  fruit,  employ  sawdust,  ground  in  a  mill 
to  fine  powder,  and  mixed  up  to  the  consistence  of 
putty,  with  glue  and  a  little  rosin  and  turjientine. 
This  composition  may  be  moulded  either  by  hand, 
or  by  pressure  into  moulds  :  when  dry,  it  has  the 
appearance,  and  more  than  the  hardness,  of  wood. 
For  flowers  with  thin  petals,  such  as  roses  and  car- 
nations, he  often  uses  rolled  zinc,  shaped  to  the 
proper  figure  by  compressing  the  parts  separately 
in  a  mould,  and  then  cementing  them  together. 
Leather,  prepared  as  above  described,  has  the  fol- 
lowing advantages  over  wood  or  ]mpier-mach^  : 
with  a  degree  of  hardness  at  least  equal  to  either  of 
these  substances,  it  is  so  tough  as  not  to  be  liable 
to  chip  by  a  blow,  and  may  therefore  be  made  to 
stand  out  from  the  surface  to  which  it  is  a])plied  in 
the  highest  relief,  without  the  risk  of  damage  ;  and 
the  cost,  all  tilings  being  considered,  is  very 
moderate. — Tj-ana.  Societv  ft'  Arts. 
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CFIEMICAL  NOMENCLATURE. 

(Resumed  from  page  232.^ 

Old  Nuinss  New  Namee. 

Acetous  Salts Acetites. 

Acid  of  Vitriol,  Fuming  Sulphurous  Acid. 

A  cid  of  Alum    ^ 

Acid  of  Vitriol f  e  i  i          *    •  i 

Acid,  Vitriolic   f  feulphunc  Acid. 

Acid  of  Sulphur    . . . .  j 

Acid  of  Nitre,  Fuming. .  Nitrous  Acid. 

Acid  of  Nitre     )  xt-.  •    a    -j 

Acidof  Saltpetre....  5  Nitric  Acid. 
Acid  of  Sea  Salt     ...  1 

Acid,  Muriatic >  Hydro-chloric  Acid. 

Acid,  Marine ) 

Acid,  Oxymuriatic    ....  Chlorine. 

Acid,  Pyroligiious Acetic  Acid. 

Acid  of  Chalk    ^ 

Acid,  Cretaceous  ....f  ^    v      •     »    -j /-> 

Acid  of  Charcoal  ...\  Carbonic  Acid  Gas. 

Acid,  Mephitic ) 

Acid  of  Flour  Spar  ....  Fluoric  Acid. 

Acid  of  Borax   Boracic  Acid. 

Acid  of  Apples Mallic  Acid. 

Acid  of  Sugar   ?  q^^jj^  ^  . j 

Acid,  Saccharine  . . . .  ^ 

Acid  of  Lemons    Citric  Acid. 

Acid  of  Pliosphorus      , .  Phosphoric  Acid. 

Acid  of  Fat  Sebacic  Acid. 

Air,  Dephlogisticated  1 

Air,  Empyreal f  Oxv^en 

Air,  Vital    f  ^'^ysen. 

Air,  Pure    j 

Air,  Impure  orVitiated  | 

Air,  Burut v  Azote,  or  Nitrogen. 

Air,  Phlogisticated    . .  ) 

Air,  Inflammable Hydrogen. 

Air,  Marine  Acid  . . . .  )  Hydro-chloric   Acid 
Air,  Muriatic  Acid    . .  (  Gas. 
Air,  Oxymuriatic    (Gas)  Chlorine. 
Air,  Hepatic )  Sulphuretted    Hydro- 
Air,  Fcetid,  of  Sulphur  f  gen. 

Air,  Fixed \  n    \      •     *    -j  /^ 

A  •     t!  1- 1      e  Ts  1        c  Carbonic  Acid  Gas. 
Air,  Solid,  of  Hales..  ^ 

Air,  Alkaline      Ammoniacal  Gas. 

Alkali,  Concrete  Volatile  Carbonate  of  Ammonia 

Alkali,  Effervescent     . .  Carbonated  Alkalis. 

.1.    I-   T)        •                 ^  Ferrocyanate  of  Po- 

Alkali,  Prussian    . . . .  >  ,        •'  „ 

'                             S  tassa,  &c. 

Aquafortis    Nitric  Acid  of  Commerce 

Aqua  Regia    [  ^'^^%f;  Hy^l^-^Woric 

Aqua  Reginfe   Nitro-sulphuric  Acid 

Argil,   or  Argillaceous?  Alnmini 

Earth \  Alumina. 

Ash,  Pearl    Carbonjite  of  Potassa  (impure) 

Aurum  Musivum Sulphiiret  of  Tin. 

Baldwin's  Phosphorus..  Nitrate  of  Lime. 

Bezoar  Mineral Oxydc  of  Antimony. 

Black  Lead    Percarburet  of   Iron. 

Blende    8ul])liuret  of  Zinc. 

Blue,  Prussian  nycho-iyanale  of  Iron 

Barilla  (Kelp)     .  .  .  .Carbonate  of  Soda  (impure) 

Borax*    Sub-borate  of  Soda. 

Butters  of  the  Metals  i  Oliloratcs    as  of  Anti- 

\  nioiiy,  &c. 

Calces,  Metallic     Metallic  Oxydcs. 

Calomel Proto-muriate  of  Merc. 

Calx    Lime. 

*  Called  also  Tiiical,  under  nhich  iiaino   it  is  sometimes 
imported. 


Old  Names. 


New  Names. 


and 


Nitrate  of  Potass 

Manganese. 
Phosphate  of  Lime. 
Nitrate  of  Silrer,  run 

into  Moulds. 


Alumina. 


Cameleon  Mineral    . .  >• 

Canton's  Phosphorus   . . 

Caustic  (Lunar)    . . . .  > 

Ceruse     Carbonate  of  Lead. 

Chalk Carbonate  of  Lime. 

Charcoal,  Pure Carbon. 

Cinnabar      Persulphuret  of  Mercury. 

Colcothar  of  Vitriol  ,. Brown-red  Oxyde  of  Iron. 

Copper,  Acetatcd  ......  Acetite  of  Copper. 

Copperas,  Green    Sulphate  of  Iron. 

Copperas,  Blue Sulphate  of  Copper. 

Copperas,  White   Sulphate  of  Zinc. 

Corrosive  Sublimate. . . .  Perchlorutc  of  Mercury 

Cream  of  Tartar     Supertartratc  of  Potass 

Crocus     I'eioxyde  of  Iron, 

Cubic  Nitre    Nitrate  of  Soda. 

Digestive  Salt    Hydro-chlorate  of  Potass 

Derbyshire  Spar    Fluatc  of  Lime. 

Earth,  Calcareous     ....  Lime. 
Earth,  Aluminous. . . .  ) 

Earth  of  Alum / 

Earth,  Maguesian Magnesia. 

„      ,.    rp    .                   ?  Antimoniated  Tartrite 

Emetic  Tartar    J  of  Potassa. 

Ethiops,  Martial    Black  Oxyde  of  Iron 

Ethiops,  Mineral  ....  Proto-sulphurct  of  Mercury 

Flhit    Silica. 

Flowers,  Metallic  ....  Sublimed  Metallic  Oxydcs. 
Flowers  of  Benjamin  . .     Gum  Benzoin. 
Flowers  of  Sulphur  ....     Sublimed  Sulphur. 

Fluors     Fluates,  as  of  Lime,  &c. 

Gasses,  various See  Airs. 

Goulard  Water Acetite  of  Lead  in  solution. 

Gypsum Sulphate  of  Lime. 

Sulphurcts,  as  of 
Potassa,  &c. 

James's  PoAvder    ..      \     Pliospluue   of    Lime 

j  and  Antimony. 

Kermes  Mineral    ..Hydro-sulphuretof  Antimony 

Keyler's  Pill      Acetate  of  Mercury. 

Lapis  Infernalis     Sticks  of  CausticPotassa. 

Lead,  Sugar  of Peracetate  of  Lead. 

Lime   Oxyde  of  Calcium. 

Liquor  of  Libavius  ....     Chloride  of  Tin. 

Liquor  of  Flint;     Silica  &  Potass,  Fused 

Litharge     Vitrified  Protoxydeof  Lead. 

Liverof  Sulphur, Alkaline     Sulphurct  of  Potassa. 

Loadstone I      ^  ^^''^!^  ^^   Protoxyde 

^  ot  Iron. 

LunarCornea(HornSil.)     Muriate  of  Silver. 

Lunar  Caustic    Nitrate  of  Silver,  Fused 

Magistry  of  Bismuth    • .  Proto-nitrate  of  Bismuth 

Magnesia  Alba ?  #-.,  i „♦„    c  ivt 

,,  "      •     .       .J  >  Carbonate  oi  Magnesia. 

Magnesia  Aerated     -.^  b  • 

Mother  Waters     ....  Deliquescent  saline  residue. 

Nitre,  (or  Saltpetre)    ..     Nitrate  of  Potassa. 

Natron     An  impure  Caibonate  of  Soda . 

Oil  of  Tartar Deliquesc(;nt  Potassa 

Orpimcnt     Persulphuret  of  Arsenic. 

Pearl  Ash Bicarbonate  of  Potass. 

An  imaginary  inflamma- 
ble ])rinciple,  to  the 
combination  of  which, 
metallization  and  com- 
bustion were  ascribed. 
In  Stahl's  opinion  char- 
coal was  phlogiston 
nearly  pure;  according 
to  Scheele  hydrogen 
was  this  principle. 


Hepars,  or  Sulphurs 


Phlogiston 
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Old  Names.  New  Names. 

Plaster  of  Paris    Sulphate  of  Lime. 

Plumbago  (Black  Lead)     Percarburbet   of  Iron. 
Plumbum  Corneum  ....     Chloride  of  Lead. 

Potash,  or  Potass Oxydc  of  Potassium. 

Powder  of  Algaroth. . . .  Deutoxyde  of  Antimony. 

Putty  Powder    Peroxyde  of  Tin. 

Pyrites  of  Copper Sulphuret  of  Copper. 

Pyr-ites,  Martial    Sulphuret  of  Iron. 

Kealgar      Proto-sulphuret  of  Arsenic. 

■n       1  „    r  Ti/r„*„i,         \      Metallic,  or  pure  form 
Regulus  of  Metals    . .  J         ^^  Metals. 

Resin  of  Copper   Proto-chlorite  of  Copper 

Rust  of  Copper Green  Oxyde  of  Copper. 

Rust  of  Iron Oxyde  &  Carbonate  of  Iron. 

Saflrou  of  Mars     Oxyde  of  Iron. 

Saline  Draught Citrate  of  Potass. 

Sal-Ammoniac Muriate  of  Ammonia. 

Sal-Mirabile Sulphate  of  Soda. 

Sal-Piimella Fused  Nitrate  of  Potassa 

Sal-Poly clxre St ........     Sulphate  of  Potassa. 

Sal-Enixum Acid  Sulphate  of  Potassa 

Salt,  Common  Table    .,     Muriate  of  Soda.* 

Salt  of  Chalk     Acetate  of  Lime. 

Salt  of  Tartar   Subcarbonate  of  Potassa 

Salt,  Sedative Boracic  Acid. 

Salt,  Prout's  Perlated..     Phosphate  of  Soda. 
Salt  of  Wormwood  ....     Carbonate  of  Potassa. 

Salt,  Vegetable Tartrite  of  Potassa. 

Salt  of  Lemons  (essen- 1 

tial) >  Quadrosalate  of  Potassa 

Salt  of  Sorrel     ) 

SaltjFcbrifuge,  oiSijlvius     ]\Iuriate  of  Potassa. 
„  ,,    -,.  .  I      Phosphate  of  Soda  and 

Salt,  Microcosmic     ..^  Anlmonia. 

Salts,  Glauber    Sulphate  of  Soda. 

Salts,  Epsom Sulphate  of  Magnesia. 

Salts,  Rochelle Tartrate  of  Potassa  &  Soda 

Scheele's  Green    Arsenite  of  Copper. 

Saltpetre     •  •     Nitrate  of  Potassa. 

Selenite  (Gypsum)  ....     Sulphate  of  Lime. 

o...     .    ,  „  ,  )      Flint  Fused  with  much 

Sihcated  Potass     ....J  p^^^^^^ 

Smelling  Salts   Carbonate  of  Ammonia. 

_         ^  ,  }      Crystallized  Carbonate 

Spar,  Calcareous       . .  ^  ^^  Lime. 

Spar,  Fluor    Fluate  of  Lime. 

Spar,  Ponderous     Sulphate  of  Baryta. 

Spirit,  Ardent   J      ^j^^j^^l_ 

Spirit  of  Wme ) 

Spirit  of  Nitre    Nitric  Acid. 

Spirit  of  Nitre,    Fuming     Nitrous  Acid. 

Spirit  of  Mindererus ....     Acetate  of  Ammonia. 

Spirit  of  Salt Hydro-chloric  Acid. 

Spirit  of  Sal-ammoniac       Ammonia. 

Spirit  of  Vitriol Sulphuric  Acid. 

Spirit  of  Sulphur Sulphuric  Ether. 

Spiritus  Rector Aroma. 

tZinc,  (impure  from  an 
admixture  of    Lead 
and  Sulphur.) 
A  compound  of  Nickel 
and  Arsenic. 
Nitric  Ether. 

Sublimate,  Corrosive   ,.    Perchloiate  of  Mercury. 

Sugar  of  Lead     Pcracctatc  of  Lead. 

Tartar    Acidulous  Tartrite  of  Potassa. 

Tartar,  Emetic Antimoniatod      Do. 

'  Called  Muriate  of   Soda  when    in   aijjulion,    iic,    and 
t'.hlorlde  of  Sodium  wUen  porfectly  dry. 


^  Old  Names.  New  Names. 

Tartar,  Vitriolated    ....  Sulphate  of  Potassa. 

Tartar,  Cream  of  Supcr-tarlrate  of  Ditto 

Tartars    Tart  rites. 

Turbith,  Mineral Subsulphate  of  Mercury. 

Verdigris,    or  Rust  ofi 

Copper,   exposed  to  v  Green  Oxyde  of  Copper. 

air    I 

Verdigris,  Prepared....  Acetite  of  Copper. 

\T    J-    ■     TV-  .P  A       }  Crystallized  Acetite  of 
\erdigns,  DistiUed  ..|  Copper. 

Vinegar,  Distilled. . . .  >  ^^^^^^^  ^^.^_ 

Vinegar,  Radical  . .  •  •  3 

Vinegar  of  Wood  ....  /  x>       r~,         a    •  i 

,r-     ^      ,Tn  ■.  t  Pyrolignous  Acid. 

V  megar.  White     . .  . .  >         •'       ° 

Vitriol,  Blue  or  Roman  Sulphate  of  Copper. 

Vitriol,  Green    }  c   i  i  „.      er.^„ 

Vitriol,  Martial f  Sulphate  of  Iron. 

Vitriol,  White    Sulphate  of  Zinc. 

Vitriols    Sulphates. 

Watpr  Aridnlited        )  ^''^^'^'^    impregnated 
VVater,  Acidulated   . .  f         ^,.^j^  Carbonic  Acid 

Water,  Soda f  ^ ,  „ 

Water  Henatic  I  Sulphuretted  Hydrogen 

water,  aepatic     . . . .  ^  -^^  Water. 

White  Arsenic Arsenious  Acid. 

Zalire Oxyde  of  Cobalt. 

Zinc,    Flowers  of,     or?  ^,    ,    ^^  „.,^ 

Philosophical  Wool  \  ^^y^^  "^^  2^"^- 

Ancient  names  of  the  seven  common  metals  : — 

Gold  was  called  the  Sun. 
Silver  „  Moon. 

Mercury      ,,  Mercury. 

Copper         ,,  Venus. 

Iron  ,,  Mars. 

Tin  „  Jupiter. 

Lead  „  Saturn. 

The  other   metals    wero    not    known    to   the 
ancients. 


MANUFACTURE    OF   INDIAN    INK. 

BY    M.    MERIMEE. 

The  best  of  this  manufacture  has  a  shining  black 
fracture  ;  its  body  is  finely  compact,  and  homoge- 
neous when  rubbed  with  water ;  there  is  not  the 
least  appearance  of  particles,  and  when  diluted  iu 
much  water,  there  is  not  any  precipitate  formed  ; 
when  dry,  its  surface  is  covered  with  a  pellicle  of 
a  metallic  appearance  ;  when  dry  on  the  paper,  it 
will  not  yield  to  the  action  of  vvattr,  yet  it  will  give 
way  at  once  to  that  action,  when  it  has  been  used 
and  dried  on  marble  or  ivory,  which  proves  that  the 
alumed  paper  forms  a  strong  combination  with 
the  ink. 

Nothing  is  positively  known  of  the  method  of 
preparing  it,  except  what  Duhalde  has  told  us  in 
his  "  Histm-y  of  China."  The  receipt  which  he 
has  'given,  as  taken  from  a  Chinese  book,  is  as 
follows  : — 

The  makers  of  this  ink  take  some  of  the  plants 
hohiang  and  kansang,  the  cloves  of  tchu-yiatsao-ko, 
and  the  juice  of  ginger  ;  these  are  to  be  boiled  in 
water,  the  decoction  clarified,  and  then  evaporated 
to  a  thick  consistency :  ten  ounces  of  thi.s  electuary 
is  then  ini.\ed  with  four  ounces  of  size,  made  from 
asses'  skin  parchment ;  this  mixture  is  then  incor- 
porated with  ten  ounccH  of  smoke  black,  and  then 
the  whole  is  wnmght  into  n  fine  paste,  which  is  put 
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into  moulds  ;  these  are  covered  up  in  the  ashes, 
vfhere  they  remain  a  longer  or  shorter  time  accord- 
ing to  the  season. 

P.  Duhalde,  being  aware  that  all  the  plants  men- 
tioned in  this  process,  except  the  ginger,  are  un- 
known to  our  botanists,  saw  at  once  that  his  re- 
ceipt would  be  useless,  unless  he  could  give  some 
means  of  substituting,  for  the  Chinese  plants,  those 
of  our  own  country  which  are  most  analogous  to 
them.  He  therefore,  on  this  subject,  made  diligent 
inquiries,  the  result  of  which  he  has  published ; 
we  learn  from  the  author,  that  the  pods  called 
tchu-yia-lsao-ko  are  produced  by  a  bush  or  shrub, 
and  resemble  those  of  the  carob  bean,  except  that 
they  are  smaller  and  nearly  round.  The  Chinese 
plants  inclose  cells  filled  with  a  pulpy  substance,  of 
a  Dungent  and  unpleasant  flavour. 

Ho  hiang  is,  according  to  the  Chinese  dictionary, 
an  aromatic  medicinal  plant,  to  which  are  attributed 
the  same  qualities,  as  belong  to  the  sou  ho  ;  another 
plant  from  which  is  extracted  a  balm  similar  to 
liquid  storax. 

Finally,  the  Kan-sung  is  a  plant  used  in  the 
composition  of  perfumes,  and  is  pleasing  to  the 
taste. 

The  processes  used  in  the  arts,  are  always  diffi- 
cult to  describe  ;  yet,  even  though  we  should  be  in 
possession  of  the  plants  employed  by  the  Chinese, 
it  may  be  doubted  whether  we  should  quite  succeed 
in  imitating  their  ink  on  the  first  attempt. 

Their  pods  which  resemble  the  carob,  appear 
to  me  to  belong  to  the  mimosa.  The  harshness  of 
their  scent  is  a  sufficient  indication  that  they  con- 
tain much  of  the  astringent  principle :  how  is  it, 
then,  that  their  decoction  does  not  precipitate 
gelatine  ?  have  not  these  vegetable  juices  need  of  a 
new  clarifying  process  ? 

P.  Duhalde  speaks  of  the  alkaline  properties  of 
the  ink ;  how  then  shall  we  reconcile  that  with  the 
gallic  acid  contained  iu  juices  of  the  astringent 
plants  ?  There  must  therefore  be  some  omission, 
for  the  alkaline  principle  could  not  esist,  or  at  least 
no  one  has  yet,  by  any  known  means,  been  able  to 
saturate  the  acid  contained  in  the  vegetable  decoc- 
tion ;  and  it  may  be  added,  that  this  Chinese  ink 
may  be  dissolved  in  vinegar,  without  forming  any 
precipitate. 

However  imperfect  this  description  may  be,  it 
nevertheless  points  out  the  way  to  us,  by  informing 
us  that  the  Chinese  do  not  use  any  pure  size  in  the 
manufacture  of  their  ink,  but  that  they  add  some 
vegetable  juices,  which  give  the  ink  greater  bril- 
liancy, and  fix  it  more  firmly  on  paper. 

In  fact,  if  fine  lamp  black  be  intimately  combined 
with  pure  gelatine,  it  produces  an  ink  of  a  fine 
black  tint ;  but  in  its  fracture  it  will  not  be  glossy, 
neither  will  it  be  indelible  on  paper,  like  the  good 
Chinese  ink,  with  the  disadvantage  of  being  affected 
by  the  frost  in  winter. 

Here  then  we  have  obtained  two  important  points : 
namely,  that  it  is  indispensable,  that  the  ink  shall 
be  fluid  in  winter  as  well  as  summer  ;  and  also  that 
it  shall  resist  being  washed  off  the  paper.  The  first 
of  these  qualities  can  be  easily  obtained.  For  the 
purpose  of  making  such  an  alteration  in  the  gela- 
tine as  will  insure  its  fluidity  to  equal  that  of  gum  ; 
it  only  requires  that  the  ebullition  should  be  carried 
on  to  an  elevated  temperature ;  but  as  the  caloric 
would  in  this  action  form  an  ammoniacal  soap, 
which  attracts  the  moisture  of  the  atmosphere  ;  it 
would  be  preferable  to  employ  a  process,  by  which  | 
the  otarch  or  gelatine  may  be  changed  into  a  gummy   I 


and  saccharine  substance.  This  method  consists  in 
boiling  this  starchy  matter  in  water,  acidulated  by 
sulphuric  acid,  and  afterwards  saturating  the  acid 
with  chalk. 

To  render  the  ink  insoluble  on  paper,  it  is  requi- 
site to  mix  with  the  animal  size  some  juices  of 
astringent  vegetables,  so  carefully  comljined,  as  not 
to  occasion  any  precipitate. 

The  infusion  of  nut  galls  into  a  solution  of  gela- 
tine, will  cause  an  abundant  precipitation,  which 
will  unite  in  a  resinous,  elastic,  and  brilliant  mass. 
This  compound  which  is  insoluble  in  water,  can  be 
dissolved  in  ammonia  (hartshorn),  and  in  a  greater 
quantity  of  gelatine.  The  ammoniacal  solution  of 
this  precipitate  is  very  brown,  but  transparent ; 
and  when  dry  it  will  not  dissolve  in  water. 

The  resinous  matter  dissolved  in  gelatine,  is  still 
soluble  in  water  after  it  has  been  dried,  but  it 
dissolves  much  slower  than  pure  gelatine.  It  is 
therefore  to  the  action  of  the  tannin  principle  on 
the  animal  gluten,  that  we  must  ascribe  the  fixed- 
ness of  Indian  ink  upon  paper. 

The  size  prepared  from  parchment  made  of  asses' 
skin  is  considered  the  best,  though  it  is  not  evident 
at  first  sight  on  what  account  it  should  have  the 
preference  so  decidedly ;  and  I  must  state,  that 
having  tried,  by  way  of  experiment,  to  convert 
asses'  skin  into  size,  by  passing  it  through  lime, 
I  have  only  at  last  succeeded  in  dissolving  it,  by 
steeping  it  for  several  days  in  lime  water. 

The  Chinese  attribute  to  this  animal  gluten  some 
peculiar  medicinal  qualities,  and  it  may  be  that 
this  idea  influences  them  in  preparing  it  with  par- 
ticular care.  I  have  seen  some  of  this  size  which 
was  very  transparent,  but  I  have  not  been  able  to 
procure  a  portion,  to  compare  it  with  that  made 
from  offal  of  oxen,  &c. 

The  best  size  is  that  sort,  which,  when  steeped 
in  water,  only  swells  without  dissolving  ;  this  spe- 
cies is  very  rarely  found  for  sale,  but  in  place  of  it, 
the  Flanders  size  is  the  next  best. 

After  having  steeped  this  substance  for  several 
hours  in  water,  about  three  times  its  weight,  which 
has  been  acidulated  by  a  tenth  part  of  sidphuric 
acid ;  that  part  of  the  water  is  to  be  drawn  off 
which  contains  the  portion  of  size  which  is  too 
soluble,  and  this  must  be  replaced  by  an  equal 
qu.antity  of  water,  slightly  acidulated.  Tlie  size 
is  then  to  be  boiled  for  an  hour  or  two,  and  the 
ebullition  brings  it  to  such  a  condition,  that  it  will 
not  when  cold  return  to  a  state  of  jelly. 

The  acid  should  then  be  saturated  with  powdered 
chalk,  with  Vt-hich  it  is  combined  by  a  little  at  a 
time,  until  the  resistance  of  paper  shows  that  the 
saturation  is  sufficient.  The  mixture  is  then  filtered 
through  paper,  and  it  passes,  quite  transparent. 

About  one  quarter  of  this  size  is  then  to  be  taken 
away,  and  upon  it  should  be  thrown  a  solution  of 
the  concentrated  essence  of  nut  galls  ;  the  gelatine 
then  precipitates,  and  becomes  the  elastic  resin-like 
substance  already  mentioned  ;  this  matter  is  then 
to  be  waslied  in  warm  water,  and  dissolved  in  cla- 
rified size  ;  it  is  again  filtered,  and  it  is  allowed  to 
draw  near  to  the  proper  state,  for  the  purpose  of 
incorporating  it  with  the  lamp  black,  that  too  much 
time  may  not  be  lest,  in  waiting  until  the  paste  has 
ac(piired  the  proper  consistence  requisite  for  its 
being  moulded. 

The  astringent  principle  contained  in  vegetable 
juices  will  not  form  a  gelatine  precipitate,  when  the 
acid  contained  in  it  has  been  saturated.  Nut  galJs, 
or   any   other  vegetable   contamifig  much  of    the 
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astringent  principle,  may  then  be  boiled  with  mag- 
nesia, or  lime ;  and  then  mixed  with  the  filtered 
decoction  of  the  size,  there  will  not  be  any  preci- 
pitation ;  and  the  size  thus  prepared  will  be  so 
much  less  soluble  when  dry,  in  proportion  to  the 
quantity  it  may  contain  of  the  astringent  matter. 

It  is  only  by  cautiously  proceeding,  that  we  can 
ascertain  the  most  just  proportion  of  the  astringent 
matter  which  ought  to  be  combined  with  the  size. 

By  whatever  mode  the  excipient  is  prepared,  for 
being  mixed  with  the  black  pigment,  it  must  be 
equally  well  clarified,  by  washing  it  in  plenty  of 
water,  until  it  leaves  no  sediment ;  whenever  this 
takes  place,  there  is  nothing  more  required  than  to 
concentrate  its  substance  to  the  proper  degree  of 
consistency,  by  evaporation. 

It  is  also  by  proceeding  cautiously,  that  we  can 
ascertain  the  relative  proportions  of  black  and  size, 
since  that  size  may  be  more  or  less  strong  :  but  we 
shall  succeed  in  this  object  without  difficulty,  by 
making  the  two  following  trials  : — 

With  a  pencil,  apply  a  light  wash  of  ink  upon 
a  slab  of  porcelain,  and  with  a  pen  put  some 
writing  on  paper ;  if  the  ink  on  the  porcelain 
shines,  this  is  a  proof  that  it  has  sufficient  size  in 
it ;  and  if,  after  it  is  dry  on  the  paper,  it  cannot  be 
washed  off  by  water,  it  is  clear  that  there  is  not 
too  much  size  in  the  composition. 

The  Chinese  used  wooden  moulds  to  form  t<heir 
ink  paste,  but  these  moulds  may  be  made  very  well 
of  potter's  clay,  baked;  and  when  they  have  not 
been  half  vitrified  by  the  fire,  they  will  adhere  to 
the  tongue.  In  this  state  they  absorbe  a  portion 
of  the  moisture  in  the  paste,  and  this  facilitates  the 
discharge  of  the  moulded  ink,  in  a  short  time  after 
having  been  compressed  in  the  mould  ;  the  sticks 
of  ink  are  afterwards  covered  up  in  the  ashes,  to 
prevent  their  becoming  split  in  the  drying  ;  and 
the  moulds  may  be  dried  in  the  sun,  or  on  a  stove  ; 
and  if  the  pores  of  the  latter,  after  a  long  service, 
should  cease  to  absorb  the  humidity,  they  should 
be  boiled  in  a  wash  of  caustic  lye,  and  then  dried 
as  usual,  or  exposed  to  a  red  heat. 

The  quality  of  the  lamp  black  has  a  great 
influence  upon  the  quality  of  the  ink.  The  black 
of  which  the  "  Imperial  Ink"  is  made,  consists  of 
extremely  light  lamp  black  ;  in  the  preparation  of 
which  great  care  is  taken.  For  this  purpose,  a 
metal  stove  may  be  employed  ;  into  this  stove,  a 
lamp  with  many  burners  must  be  placed,  and 
surmounted  with  a  large  plate  of  iron  ;  the  opening 
of  the  stove  should  be  so  arranged,  as  to  allow  the 
combustion  of  the  lamp  to  produce  as  much  smoke 
as  possible  :  and  for  this  purpose,  various  oils  and 
fatty  substances  are  tried,  to  ascertain  which  will 
best  suit  this  purpose. 

In  China,  the  finest  lamp  black  is  prepared  from 
the  oil  of  girgelin,  which  is  the  oil  of  sesame. 

M.  Proust,  in  the  analysis  which  he  made  of 
some  Chinese  ink  of  the  finest  quality,  found  two 
per  cent,  of  camphor  in  it.  This  substance  is  also 
pointed  out  in  a  receipt,  to  be  found  in  the  Chinese 
Encyclopedia.  From  this  information,  I  mixed  a 
little  camphor  in  the  ink  which  I  made,  and  I  soon 
found  the  good  of  this  addition.  When  the  ink 
in  which  it  was  mixed,  was  in  a  state  of  paste 
strong  enough  to  be  moulded,  I  have  pressed  it 
with  the  fingers  slightly  touched  with  oil,  and  it 
did  not  adhere  in  the  slightest  degree ;  ia  this 
state,  it  took  perfectly  the  impression  of  the  seal, 
and  this  facility  of  moulding  I  attribute  entirely  to 
the  camphor. 


REVIEW. 

Philosophy  in  Sport  made    Science    in    Earnest, 
3  vols.     Longman  &  Co. 

A  NEW  edition  of  the  above  work  has  lately  made 
its  appearance,  and  although  we  understand  that  it 
has  continued  to  sell  well  ever  since  its  first  ap- 
pearance in  1827,  yet  not  more  rapidly  nor  even  so 
much  so  as  its  real  and  intrinsic  merit  deserves. 
The  title  is  a  happy  one,  and  shows  fully  that  th» 
intention  of  the  work  is  to  win  the  student  to  a 
consideration  of  the  facts  of  science,  through  the 
medium  of  his  sports.  In  fact,  a  father,  (Mr.  Sey- 
mour,) takes  upon  himself  to  ex])lain  to  his  chil- 
dren the  scientific  principles  involved  in  their 
various  games  and  toys,  in  which  he  is  assisted  by 
a  worthy  and  eccentric  vicar,  who  has  a  horror  of 
puns,  and  gives  the  history  and  classical  allusions 
of  each  toy  as  it  offers  itself  to  the  family  notice. 
Although  written  ostensibly  for  children,  there  is 
many  a  wise  and  aged  head  may  be  informed  by  a 
perusal  of  its  pages,  and  many  a  person  hitherto 
dreading  the  tediousness  of  scientific  detail  may  be 
highly  amused  by  the  sprightlincss  of  its  diction. 
The  following  fragment  is  a  fair  specimen  of  the 
style  and  character  of  the  work  : — 

"  Mr.  Seymour  then  proceeded.  '  This  toy  is 
termed  the  Thmcmatrojie.' 

"  *  Of  Grecian  origin  1'  "  observed  the  vicar. 
"  *  Timeo  Danaos  et  dona  ferentes,'  as  Virgil  has 
it.' 

"  '  What  is  the  meaning  of  the  term  ?'  asked 
Louisa.  Tlie  vicar  explained  to  her  that  it  was 
compounded  of  the  Greek  words,  OavfMt,  and  t,-wiu  ; 
the  former  of  which  signified  wonder,  the  latter,  to 
turn, 

"  'Exactly,'  replied  Mr.  Seymour,  'A  Won- 
der-turner,  or  a  toy  which  performs  wonders  by 
turning  round  ;  but  let  me  proceed  in  the  ex- 
planation.' He  then  continued  to  read  as  follows  : 
'  This  philosophical  toy  is  founded  upon  the  well- 
known  optical  principle,  that  an  impression  made 
on  the  retina  of  the  eye,  lasts  for  a  short  interval, 
after  the  object  which  produced  it  has  been  with- 
drawn. During  the  rapid  whirling  of  the  card,  tho 
figures  on  each  of  its  sides  are  presented  with  such 
quick  transition  that  they  both  appear  at  the  same 
instant,  and  thus  occasion  a  veij  striking  and 
magical  effect.  On  each  of  these  cards  a  device  is 
introduced,  with  an  appropriate  motto,  or  epigram  ; 
tlie  point  of  which  is  answered,  or  explained,  by 
the  change  which  the  figure  assumes  during  the 
rapid  whirling  of  the  card.' 

"  Mr.  Sey  mour  then  displayed  a  pasteboard  circle, 
on  the  one  side  of  which  was  figured  a  rat,  and  on 
the  other,  a  cage  ;  two  strings  were  fastened  in  its 
axis,  by  which  the  card  could  easily  bo  made  to 
revolve',  by  means  of  the  thumb  and  finger.  Fearing 
that  some  of  our  readers  may  bo  as  dull  of  com- 
prehension  us  the  \icar,  we  have  introduced  a  sketch 
of  the  api)aratus,  in  which  both  sides  of  tlic  card 
are  exhibited,  with  the  strings  by  which  it  is 
whirled  round. 
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"  No  sooner  had  Mr.  Seymour  put  the  card  in 
motion  than  the  vicar,  in  a  tone  of  the  greatest 
surprise,  exclaimed,  '  Magic  !  magic  !  I  declare  the 
rat  is  in  the  cage  I  1' 

"  '  And  what  is  the  motto  .'"  asked  Louisa. 

"  '  Why  is  this  rat  like  an  opposition  Member 
in  the  House  of  Commons,  who  joins  the  Ministry ." 
replied  Mr.  Seymour. 

"  '  Ha,  ha,  ha, — excellent,'  cried  the  major,  as 
he  read  the  following  answer  :  '  because  by  turning 
round  he  gains  a  snug  birth,  but  ceases  to  be  free.' 

"  '  The  very  reverse  to  what  occurred  in  ancient 
Rome,  where  the  slave  became  free,  by  turning 
round,'  observed  the  vicar. 

"  The  vicar,  no  doubt  alluded  to  the  custom  of 
making  a  freeman,  as  described  by  Persius  ;  from 
which  it  appears,  that  the  clapping  a  cap  on  the 
head,  and  giving  him  a  turn  on  the  heel,  were 
necessary  circumstances.  A  slave  thus  qualified 
became  a  citizen  of  Rome,  and  was  honored  with  a 
nujiio  r.\ore  than  belonged  to  any  of  liis  forefathers, 
which  Persius  has  repeated  with  a  great  deal  of 
humour  in  his  fifth  satire  ; — 

•'  ' Hen  steriles  veii.  (juil)'.H  una  Quiritem 

Vci-iigo  facit !  ' 
"  •Tivat  false  eiifrMiohisenioiil.  with  case  is  found  ; 
Sla\'03  iiro  made  ;;:i.C'i)s  l>y  fiiiiiin^  round.' — DKYnKV. 

'•■  '  Show  us  another  card,'  said  Tom,  eagerly. 

"  '  llcie  then  is  a  watc:"i-box  ;  when  I  turn  it 
round,  you  will  sco  the  vralchmaii  comfortably 
■sleeping  at  his  post.' 

"  <  Very  good  I  It  is  very  surprising,'  observed 
the  vicar. 

"  '  Yes,'  observed  th'j  major  ;  '  and  to  carry  on 
your  political  joke,  it  may  be  said  tiiat,  like  most 
worthies  who  gain  a  post,  by  turning/  round,  he 
sleeps  over  his  duty.' 

"  '  The  epigram   v;hich    accompanies  it   is    not 
deficient  in  point,'  said  Mr.  Seymour. 
"  '  The  cai)rice  of  tliis  watcliinan  surpassoc  all  Itounds  : 

Ho  ne"er  sits  in  liia  box,  but  when  goini,'  his  ruusus  ; 

While  he  no  sooner  rests,  "lis  a  strange  paradox  ! 

Then  he  flies  from  his  post,  and  turns  out  of  his  Ijox." 

"  '  What  have  you  there  ?'  exclaimed  the  vicar  ; 
'  arms  and  legs,  witliout  any  body  ?' 

"  '  Yes,'  replied  Mr.  Seymour ;  '  and  which, 
on  turning  round,  will  present  the  figure  of  a  king, 
invested  with  all  the  insignia  of  royalty." 

"  '  It  is  indeed  a  king.  Look  at  his  crown  and 
sceptre  1'  cried  Louisa. 

"  '  Now  for  the  epigram,'  said  the  major,  who 
tlien  read  the  following  lines  : — 

"  '  Head,  lej;s,   and  arms,  alone  appear; 
Observe  that  Nononv  is  here; 
Napoleon-like  I  undertake 
Of  nobody  a  kiag  to  make." 

"  The  other  cards  were  now  exhibited  in  suc- 
cession, of  wliich  the  box  contained  eigliteen,  and 
the  whole  party,  not  even  excepting  the  vicar,  were 
higldy  gratified  with  the  pmusement. 

"  '  What  have  we  here  ?'  interrupted  the  major, 
who  had,  for  the  first  time,  noticed  the  suj)erscrip- 
tion  on  the  cover  of  the  box  :  '  had  I  seen  tills 
before,  I  should  have  augured  favorably  of  the 
toy  :  it  is  like  the  sign  of  an  inn,  which  is  held  out 
to  announce  good  entertainment  witliin.  He  tlicn 
read  the  following  : — 

"  The  Thauraatrope ;  being  Rounds  of  Amuse- 
ment, or  how  to  please  and  surprise  by  Turns. 

"  Mr.  Seymour  proceeded  to  explain  more  fully 
the  optical  tlicory  of  the  instrument,  whicli  neither 
Louisa  nor  Tom  could, as  yet, thoroughly  understand. 

"  He  told  them  that  an  object  was  seen  by  the 
eye,  in  consetptence  of  its  image  being  delineated 


on  the  retina,  or  optic  nerve,  .which  is  situated  on  the 
back  part  of  the  eye  ;  and  that  it  had  been  ascer- 
tained, by  experiment,  that  the  impression  which 
the  mind  thus  receives,  lasts  for  about  the  eighth 
part  of  a  second,  after  the  image  is  removed.  '  It 
is,  therefore,  sufficiently  evident,'  said  Mr.  Sey- 
mour, '  that  if  any  point,  as  a  lighted  stick,  be 
made  to  revolve,  so  as  to  comjilete  the  circle  in 
that  period,  we  shall  not  see  a  fiery  point,  but  a 
fiery  circle  ;  because  the  impression  made  by  it  in 
every  point  of  its  circuit  will  remain  until  it  comes 
round  again  to  the  spot  from  which  it  set  out ; — but 
we  will,  at  once, exemplify  this  fact  by  an  experiment. 

"  Tom  was  accordingly  directed  to  procure  a 
piece  of  stick  and  a  candle  ;  and  as  soon  as  they 
were  brought  into  the  room,  Mr.  Seymour  ignited 
the  end  of  the  stick,  and  whirled  it  round,  when  a 
bright  circle,  without  any  intervals  of  darkness, 
was  seen  by  the  whole  party. 

"  '  The  pin  wheel  is  certainly  nothing  more  than 
a  fiery  circle,  produced  by  the  rapid  revolution  of  a 
jet  of  flame,'  said  the  vicar. 

"  '  And  the  rocket,'  added  Mr.  Seymour,  '  is  a 
column  of  light  occasioned  by  the  same  rapid 
movement  of  a  burning  body  in  a  rectilinear  or 
curved  direction.' 

"  '  I  perfectly  understand  all  that  you  have  said,' 
observed  Tom. 

"  '  Then  you  will  not  have  any  difficulty  in  ex- 
plaining the  action  of  the  Thaumatrope,  for  it 
depends  upon  the  same  optical  principle  ;  the  im- 
pression made  on  the  retina  by  the  image,  which  is 
delineated  on  one  side  of  the  card,  is  not  erased 
before  that  which  is  painted  on  the  opposite  side  is 
presented  to  the  eye  ;  and  the  consequence  is,  that 
you  see  both  sides  at  once.'  " 


QUERICS. 

139 — What  is  the  composition  of  Vancouver's  cement? 

140 — Is  there  any  metliod  of  condensing  smoke? — Yes, 
smoke  is  always  condensed  l)y  cold,  when  it  forms  soot,  or 
by  any  impediment  whicli  it  strikes  aj,'aii  st ;  thus  lamp- 
lilack  is  made  by  tlie  smoke  of  lamps  being  intercepted, 
either  by  an  iron  plate  |iut  over  it,  or  suflering  it  to  ppss  into 
chambers,  lined  with  sack-cloth. 


CORRESPONDENTS. 

A  SUBSCRIBEll. — Tiie  Camera  Lucida  requires  much  prac- 
tise to  use  properly  ;  tlie  distortion  hc.sjieaks  of  is  insepara- 
ble from  the  inslrinnent,  unless  the  paper  drawn  upon  be 
formed  concave,  wlu<-h  is  im|)ossiblc. 

G.  I)  — We  fear  to  enter  at  present  upon  so  extensive  a  sub- 
ject, hut  shall  hear  it  in  ntind. 

A  CONSTANT  SUUSCRIKF.R.— Heal  a  greater  length  of  the 
glass. 

W.  HOSE  (Oxford). — We  hav*-  nodoubt  that  Amici's  Camera 
would  answer  the  purpose  well.  The  Camera  l.ucida  is 
quite  inapi)licable  to  it.  Wo  are  endeavouring  to  procure 
the  information  ho  desires  on  case-hardening,  &c. 

W.  B. — The  sides  of  s<pi;ire3  are  to  each  other  as  the  square 
root  of  their  respective  areas.  There  is  no  other  rule. 
We  shall  be  always  hajipy  to  hear  from  him. 

W.  M. — Answer,  50.2055  feet,  or  rather  more  than  50J  feet. 
Uule,  Multiply  the  diameter  by  the  circumference. 

T.  K.  G.— A  Woolaston  battery  of  3  troughs.  10  plates  in  each, 
or  a  Cruikshank's  battery  of  fiO  pair  of  (>  inch  conjoint 
plates  will  answer  well.  In  the  latter  case,  put  the  plates 
as  close  as  possible  to  eacli  other.  Kmery  is  fixed  by 
grease  only.  * 

Communications,  Books  for  Review,  Inventions  for  Illus- 
tration, &e.,  to  be  addressed  to  the  Kditor,  at  55,  Great 
Prescot  Street ;  to  the  Printer ;  or  to  the  Publisher.  All 
Letters  must  be  jiostjiaid. 

Printed  by  D.  Francis,  fi.  White  Horse  Lane,  Mile  Knd  Road. 
Pulilished  every  Saturday  by  W.  Rrittain,  12,  Paternoster 
Row,  and  may  bo  h.ul  of  all  Booksellers  and  Newsmen  in 
Town  and  Country. 
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OIL  PAINTING. 


On.  Paintinr  exceeds  all  other  method?  in  its 
accuracy  of  colors  and  in  its  wonderful  force  and 
expression.  It  surpasses  miniature  and  other 
painting  in  its  extended  dimensions,  whereby  most 
objects  of  animated  nature  may  be  presented  as 
large   as  life,    by    which    means    the    imitation    is 


rendered  so  complete,  and  the  powers  of  illusion  so 
perfected,  as  to  astonish  those  who  are  inexperienced 
in  the  art.  The  principal  advantage  of  oil  painting 
consists  in  the  colors  drying  less  speedily  than  ia 
other  modes,  so  that  it  allows  the  painter  to  tinish, 
smooth,    and  retouch  his  \vorl<s  with  greater  case 


266 


MAGAZINE  OF  SCIENCE. 


and  precision.  The  colors  also  being  more  blended 
together  produce  more  agreeable  gradations,  and  a 
more  delicate  eflfect. 

The  ancients  are  said  to  have  been  ignorant  of 
the  secret  of  painting  in  oil,  which  is  only  the 
grinding  the  usual  colors  in  this  medium.  It  was 
likewise  unknown  to  the  first  masters  of  the 
modern  Italian  schools,  and  is  generally  thought 
to  have  been  discovered  in  the  14th  century  ;  it  was 
first  used  on  board  or  panel,  afterwards  on  plates 
of  copper,    and   on    linen  cloth. 

As  the  superior  beauty  of  oil  painting  depends 
on  the  vividness  and  delicacy  of  durable  tints,  we 
shall  present  the  student  with  the  best  rules,  drawn 
from  a  careful  study  of  the  works  of  Vandyke  and 
Rembrandt,  two  of  the  most  remarkable  colorists 
in  different  styles  ;  first  treating  of  the  necessary 
materials  ;  portrait  painting  ;  next  of  draperies  ; 
then  of  the  back-ground  ;  and  lastly  of  landscapes. 

NECESSARY    MATERIALS. 

The  materials  to  be  provided  are  a  palette,  (see 
eagraving,  fig.  5.)  A  palette-knife,  fig.  8.  Pencils, 
tools,  or  brushes.  An  easel,  fig.  1.  Picture-cloths, 
fig.  2.  A  maul-stick,  fig.  3.  Tin  cups  to  hold  oils, 
&c.,  fig.  4,  and  oil  colors,  oils  and  turpentine,  a 
box,  adapted  to  the  holding  of  which  is  seen  in  fig. 
6.  A  separate  bladder  of  color  in  fig.  7. 

The  Palette  is  used  to  contain  the  color,  being 
held  on  the  left  hand  while  at  work,  by  passing  the 
thumb  through  a  hole  near  the  front ;  to  set  the 
palette  is  to  place  the  colora  thereon  in  their  proper 
order.  The  lighter  colors  are  placed  next  the  hand, 
the  darker  ones  nest,  increasing  in  depth  according 
to  their  distances  from  the  front,  a  second  row  of 
tints  is  then  formed  of  the  original  colors,  by  mixing 
these  together  in  such  proportions  as  to  produce 
tints  to  suit  the  subject  of  the  piece ;  a  third  row 
of  tints  must  also  be  made,  which  should,  if 
possible,  approach  nearer  the  complexion  of  the 
piece,  than  the  second  row. 

The  Oil  Colors  are  best  kept  in  bladders,  (which 
may  be  purchased  at  any  artists'  colorman,)  and 
when  wanted  for  use  the  bladder  is  to  be  pricked 
with  a  small  tin  tack,  aud  no  more  color  squeezed 
out  than  is  necessary  for  present  use,  otherwise  it 
will  spoil. 

The  Palette-Knife  is  a  thin  well-tempered  blade, 
its  use  is  to  mix  and  v;ork  up  the  colors  on  the 
palette. 

Pencils  are  generally  of  two  sorts,  viz.,  camel's 
hair  pencils  and  fitch  pencils. 

Fitch  pencils  are  used  by  some  artists  to  give  a 
smoothness  to  their  pictures,  by  working  the  colors 
into  each  other  after  they  have  been  laid  on  with 
the  camel's  hair  pencil,  this  is  called  scumbliitc/  the 
colors  ;  others  who  wish  to  give  a  bold  appearance 
to  their  works  paint  wholly  with  fitches. 

Tools  are  only  a  larger  kind  of  pencils,  not 
inserted  into  quills,  like  the  foregoing,  but  tlie 
hairs  are  bound  round  a  stick,  in  the  same  manner  as 
the  pencils  used  by  house-painters.  They  are  of  a 
stronger  nature.  Some  good  artists  have  used  no 
others.  There  is  also  another  sort  of  pencUs  having 
very  long  hali-s,  used  chiefly  by  painters  of  shipping, 
to  describe  the  ropes,   &c. 

The  Easel  is  formed  various  ways  according  to 
the  fancy  of  the  artist ;  its  use  is  to  support  the 
picture  or  canvas  upon  which  the  iiaiiiter  is' em- 
ployed.    The  most    common    form    for  it  is   three 


straight  legs,  the  longest  being  behind.  In  the  two 
front  legs  are  a  number  of  holes,  con-esponding  in 
heiijht  to  each  other,  in  order  that  when  a  peg  is 
placed  in  the  corresponding  holes  of  each  leg  they 
support  evenly  whatever  is  laid  upon  them.  A 
slight  piece  of  board  is  usually  placed  on  these  pegs 
to  support  small  ])ictures. 

Picture-Cloths  are  those  substances  upon  which 
the  picture  is  painted.  They  were  formerly  almost 
universally  of  canvas,  but  artists  now  generally 
prefer  a  sort  of  ticking  made  for  the  purpose. 
Landscape  painters  generally  choose  cloth  of  a 
very  smooth  surface. 

"The  cloth  or  canvas  upon  which  the  picture  is 
to  be  ])ainted  is  generally  first  primed.  The  priming 
is  no  more  than  laying  on  a  smooth  coat  of  color, 
or  it  is  covered  with  a  layer  of  size,  or  other  glu- 
tinous substance,  to  prevent  the  oil  from  penetrating 
and  being  wholly  absorbed  during  the  painting  of 
the  picture,  these  preparations  are  well  known  by  all 
colormen.  It  is  not  of  any  great  consequence  what 
particular  tint  it  is  formed  of,  provided  it  is  rather 
light  than  dark  ;  portrait  painters  choose  a  very 
thin  priming,  and  many  modern  artists,  whose 
works  have  met  with  general  approbation,  do  not 
prime  their  cloths  at  all. 

A  Maul  Stick  is  a  thin  rod  of  wood,  with  a  ball 
of  cotton,  or  some  otl^er  soft  substance,  tied  to  one 
end,  so  that  it  may  rest  against  the  picture  without 
damaging  it.  Its  use  is  to  support  the  right  hand 
while  at  work,  being  held  in  the  left  hand,  with  the 
cotton  ball  resting  against  the  painting.  This 
implement  is  not  in  universal  use,  many  artists 
wholly  reject  it  as  being  pernicious  to  that  freedom 
of  hand  necessary  to  a  good  painter. 

In  our  next  paper  we  shall  give  a  list  of  the 
colors,  with  the  principal  tints  used  in  portrait 
painting. 

(  To  be  continued.) 


BRITISH   MARBLES. 

Great  Britain  is  by  no  means  poor  in  fine  varieties 
of  marble,  and  there  can  be  no  doubt  that  the 
number  of  British  marbles  we  are  at  present  ac- 
quainted with  will  be  considerably  augmented  when 
accurate  research  shall  have  been  extended  to  those 
parts  of  the  United  Kingdom  that  are  most  likely 
to  furnish  this  interesting  subject  of  economical 
mineralogy. 

Black  marble  is  found  in  Derbyshire  at  Ashford, 
Matlock,  and  Mousaldale.  Black  and  white  marble 
in  the  north  part  of  Devonshire  ;  the  varieties  from 
Bridestow,  South  Tawton,  and  Drewsteignton  are 
some  black,  others  inclining  to  bluish  black.  Some 
of  the  Chudley  marble,  and  those  of  Staverton  and 
Berry  Pomeroy  have  a  black  ground,  with  large 
veins  of  calcareous  spar  traversing  it  in  all  direc- 
tions ;  also  red,  straw  colored,  and  greenish  veins  are 
seen  in  it.  Black,  with  white  veins  occurs  at  Buck- 
fastleigh  ;  and  black  with  yellow  and  white  veins 
at  Bickington  near  Ashburton  in  the  same  county. 
Intense  black  marble  with  distant  white  spots  is 
found  also  in  Somersetshire. 

The  variegated  marbles  of  Devonshire  are  gene- 
rally reddish,  brownish,  and  greyish,  variously 
veined  with  white  and  yellow,  and  the  colors  are 
often  intimately  blended.  At  Waddon  there  is  a 
quarry  of  dunnish  colored  marble,  veined  with 
green  '  there  is  another  at  Cherston. 
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The  Plymouth  marble  is  principally  of  two  sorts  ; 
one  ash  color,  shaded  with  black  veins  ;  tho  other 
blackish  grey  and  white,  shaded  in  concentric  stripes, 
interspersed  with  irregular  spots.  The  cliffs  near 
Marychurch  exhibit  marble,  not  only  of  great  ex- 
tent, but  of  superior  beauty  to  any  other  in  Devon- 
shire ;  being  for  the  most  part  either  of  a  dove 
colored  ground,  with  reddish  purple  and  yellow 
veins,  or  of  a  black  ground  mottled  with  purple 
globules.  In  a  valley  below  the  clitf,  about  400 
yards  wide,  there  are  loose  unconnected  rocks  of 
this  marble,  owing  their  situation  probably  to  tlu^ 
falling  down  of  the  ground  into  the  sea,  for  there 
are  very  large  rocks  even  on  the  beach.  The  huge 
fragments  of  rock  scattered  over  the  valley,  by 
which  we  easily  descend  to  tire  sea,  give  it  a  grotes- 
que ajipearance,  and  have  been  whimsically  called 
a  iietrified  congregation  ;  and  the  pleasantry  of  this 
fancy  has  been  heightened  by  a  rock  supposed  to  be 
about  40  tons,  in  a  very  erect  position,  which  has 
been  ludicrously  enough  entitled  "  the  parson." — 
Polu'hele's  Devon. 

There  are  several  fine  varieties  of  marble  in 
Derbyshire,  particularly  such  as  are  composed  of 
petrifactions.  The  largest  quantity  of  the  mottled 
grey  marble  is  got  in  the  neighbourhood  of  Money- 
ash,  it  may  be  distinguished  into  two  kinds  ;  the 
ground  of  the  one  is  light  grey,  and  that  of  the 
other  has  a  slight  bluish  cast.  The  former  is  ren- 
dered extremely  beautiful  by  the  number  of  purple 
veins  which  spread  upon  its  polished  surface  in 
elegant  and  irregular  branches.  But  the  chief 
ornament  of  the  mottled  grey  marble  is  the  num- 
ber of  entrochi  with  which  it  abounds.  The  longi- 
tudinal and  transverse  sections  of  them  produce  an 
almost  incredible  variety  in  its  figure.  The  purple 
veined  marble  is  got  at  Ricklowdale,  near  Money- 
ash,  that  with  the  blueish  ground  at  the  village 
itself,  there  is  another  variety  at  a  small  distance 
from  hence  at  a  place  called  Highlow,  it  is  known 
by  the  name  of  Birdeye  marble  (Pilkington.) 
The  marble  of  Purbeck  in  Dorsetshire  is  composed 
of  fragments  of  shells  united  by  a  compact  lime- 
stone, partly  of  a  yellow  color,  and  mingled  with  a 
greenish  martial  earth  and  black  and  yellowish 
particles  of  bitumen. 

A  shell  marble  which  is  far  fi'om  being  beautiful, 
but  which  in  former  times  has  been  much  employed 
for  architectural  purposes,  is  the  Petworth  marble, 
from  a  place  of  that  name  in  Sussex.  It  is  thus 
described  by  Woodward,  "  the  ground  grey,  with  a 
cast  of  green,  'tis  very  thick,  set  in  all  parts  of  it 
with  shells,  chiefly  turbinated  ;  some  of  them  seem 
to  be  of  that  sort  of  river  shell  that  Dr.  Lister 
(Hist.  Cochl.  Augl.  p.  133)  calls  cochlea  maxima 
fusca  nigricans  fasciata.  Several  of  the  shells  are 
filled  with  a  white  spar,  which  variegates  and  adds 
to  the  beauty  of  the  stone.  That  spar  was  cast  in 
the  shell  before  this  was  reposited  in  the  mass  of 
marble  as  is  demonstrable  from  a  view  of  this  and 
other  like  masses  ;  this  is  of  abovit  the  hardness  of 
the  white  Genoese  marble.  The  slender  round 
scapi  of  the  pillars  of  the  abbey  church  in  West- 
minster, and  of  the  Temple  church  are  of  this 
marble;  so  likewise  are  those  of  the  cathedral 
church  of  Salisbury.  Some  persons  that  are  less 
skilful  in  these  matters  fancy  these  scapi  that  occur 
in  most  of  the  larger  gothic  buildings  of  England 
are  artificial,  and  will  have  it  that  they  are  a  kind 
of  fusil  marble  cast  in  cylindric  moulds.  Any  one 
who  siiall  compare  the  grain  of  the  marble  of  those 
pillars,  the  spars,  and   the  shells  in  it,    with  those 


of  this  marble,  got  in  Sussex,  will  soon  discover 
how  little  ground  there  is  for  this  opinion,  and  yet 
it  has  prevailed  very  generally  ;  Camden  enter- 
tained the  same  notion  of  those  vast  stones  of 
Stonehenge  ;  but  it  is  fully  refuted  by  Inigo  Jones, 
in  (Stonehenge  Restored,  p.  33.) 

(To  be  continued.) 


DIFFERENT    KINDS    OF    OILS    AND 
FATS. 

It  is  established  that  the  oils  and  fats  ai'e  capable, 
when  in  a  fluid  state,  of  combining  with  gasses 
and  salts,  as  well  as  with  organic  substances  of 
dift'erent  kinds.  Now,  when  the  oily  matter  is  ex- 
pressed from  the  seeds  of  vegetable  or  from  the  or- 
gans of  animals,  it  is  impossible  but  that  the  salts  and 
other  matters  which  may  exist  in  the  seed  or  organ 
must  be  expressed  also,  and  brought  artificially  into 
contact  with  it,  by  which  means  a  mixture  of  them 
with  it  will  be  produced.  There  is  also  strong 
reason  to  believe  that  similar  admixtures  take 
place  naturally  in  the  organs  of  the  plant  under 
the  influence  of  the  laws  of  vegetation. 

But,  if  \\Q  admit  these  considerations,  must  we 
not  also  admit  a  consequence  which  Hows  from 
them,  viz.  that  the  specific  differences  of  the  oils 
are  to  be  attributed  to  the  nature  of  the  extrane- 
ous substances  that  are  dissolved  in  them  ?  With- 
out this  hypothesis  the  characteristic  differences 
of  the  oils  are  inexplicable.  How  otherwnse  could 
it  be  conceived  that  substances  wliose  elementary 
analysis  presents  so  little  ditlercnce,  and  which 
may  all  bo  considered  as  combinations  of  a  greater 
or  less  quantity  of  bicarbnretted  hydrogen  with 
water,  should  produce  such  different  effects  on  the 
animal  economy,  some  being  alimentary,  while 
others  act  as  poisons,  or  as  more  or  less  violent 
drastics. 

Some  authors  have  suspected  the  existence  of 
similar  mixtures  in  the  oils  that  are  found  in 
commerce.  Thus  Soubeyran  tried  to  prove  that 
the  purgative  qualities  of  castor  oil  are  owing  to 
an  acrid  resin,  which  he  extracted  by  saponifying 
the  oil  by  potash,  precipitating  with  quick-lime  or 
chloride  of  calcium,  and  treating  the  precipitate 
by  boiling  alcohol,  which  deposits  the  soap  on 
cooling.  The  alcoholic  solution  is  then  evapo:atcd, 
and  ether  is  added  to  the  residue  by  whicli  iJic 
resin  is  dissolved  while  any  remaining  portion  of 
tlie  soap  is  left  unacted  on.  But  it  was  objected 
to  him  that  he  had  not  experimentally  proved  the 
la.xative  power  of  the  substance  thus  extracted. 
The  properties  of  castor  oil  had  also,  in  France, 
been  attributed  to  an  acrid  substance  contained  in 
the  seeds  ;  but  Guibourt  opposed  this  opinion,  and 
asserted  that  this  substance  is  so  volatile  that  it  is 
dissipated  by  tlic  heat  which  is  necessary  for  the 
extraction  of  the  oil,  cither  by  expression  or  by 
boiling  in  water.  This  objection  will  be  seen  to 
be  of  very  little  force,  if  wc  recollect  that,  when 
acetic  acid  is  united  to  albumen  combined  with  a 
very  small  portion  of  phosphate  of  lime,  it  loses 
its  volatility.  It  is  possible,  then,  that  a  portion 
of  this  acrid  substance  may  remain  fixed  in  cim- 
sequcnce  of  its  more  intimate  combination  with 
the  oil. 

Analogy  would  lead  us  to  believe  that  all  the 
oils  arc  identical ;  that  their  difi'erenco  in  color, 
smell,  medical  properties,  &c,.  depend  on  tho  ex- 
traneous substances  that  arc  combined  wiih  Ihcm; 
and  that  their  really  diatinctive  chawicters,   inlic- 
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rent  to  their  elementary  composition,  consist  in 
their  greater  or  less  fluidity  and  solubility  in 
alcohol,  arising  from  the  greater  or  less  proportion 
of  oxygen  which  they  contain. 

Chemists  ought  to  endeavour  not  only  to  as- 
certain the  other  ditferences  that  may  exist  among 
them,  but  also  to  discover  their  causes,  and  the 
means  of  producing  artificially  the  effects  which 
result  from  them.  The  principal  result  of  this 
philosophical  inquiry  would  be,  to  expunge  from 
the  catalogues  of  science  that  long  list  of  species 
and  varieties  to  which,  as  yet,  every  petty  attempt 
at  research  is  daily  adding  some  new  name. 

Extraction. — The  vegetable  oils  are  extracted 
by  expression,  in  general  at  the  ordinary  tem- 
perature, but  some  that  are  less  fluid  require  the 
application  of  heat. 

As  the  best  quality  of  olive  oil  is  found  in  the 
drupa  of  the  fruit,  it  follows  that  the  Virgin  Oil  is 
obtained  by  the  first  pressing,  while  the  second 
pressing  by  which  the  stones  are  broken,  gives  an 
oil  of  inferior  quality,  and  that  which  is  obtained 
by  boiling  the  residue  in  water  and  skimming  off 
the  oil  that  gathers  on  the  surface  is  the  worst  of 
all.  It  must  be  evident  that,  between  these  three, 
there  may  exist  an  affinity  of  gradations,  though 
incapable  of  being  distinguished  in  commerce ; 
but  these  differences,  being  mechanically  produced, 
give  strength  to  what  has  been  said  on  the  dis- 
tinctive qualities  of  the  different  oils.  The  oil  of 
the  olive  cannot  be  extracted  but  from  fruit  that 
is  fully  ripe,  which  is  known  by  the  pericarp  ac- 
quiring a  black  color  and  becoming  soft  and 
■wrinkled.  By  leaving  thorn  for  a  time  to  ferment 
spontaneously,  the  quantity  of  oil  is  increased, 
although  the  quality  is  impaired. 

Purification.- — Various  processes  are  had  re- 
course to,  with  the  view  either  of  preventing  or 
removing  the  sediment  which  is  apt  to  be  formed 
in  the  different  oils  that  are  used  in  domestic 
economy  or  in  the  arts. 

Those  oils  that  are  to  be  used  for  giving  light 
are  purified  by  agitating  them  with  one  or  two  per 
cent,  of  sulphuric  acid,  which  throws  down  from 
them  a  green  coloring  matter. 

Olive  oil  which  is  to  be  used  in  the  oiling  the 
delicate  machinery  of  time-pieces  is  purified  by 
putting  it  into  a  close-stopped  bottle  along  with  a 
plate  of  lead,  and  exposing  it  to  the  sun.  By 
degrees  the  lead  becomes  covered  with  a  cheesy- 
looking  mass,  which  afterwards  falls  to  the  bottom 
and  leaves  the  oil  limpid.  Perhaps  the  action 
which  takes  place  here  may  be  analogous  to  that 
which  produces  the  Arbor  Dianm.  Watchmakers 
have  other  processes,  which  are  kept  secret,  for 
diminishing  the  thickness  of  this  oil,  and  some  of 
them  have  made  a  fortune  by  selling  to  tlieir 
brethren  purified  oil,  under  the  name  of  "  Old  oil." 
Perhaps  they  employ  lime  and  distillation  by  a 
gentle  heat. 

Note. — Elaine,  prepared  by  freezing  olive  oil, 
separating  the  stearino  by  means  of  blotting  paper, 
and  then  expressing  the  elaine  under  water, 
has  been  used  with  advantage ;  but  great  care  is 
required  in  freeing  it  from  the  water  which  it  is 
necessarily  impregnated  with.  Simply  freezing  tlio 
oil  and  pouring  off  the  unfrozen  portion,  though  it 
docs  not  produce  an  oil  so  free  from  congealed 
particles,  is  a  less  objectionable  process,  and  was 
for  many  years  used  by  Bartovel  in  London  with 
great  success. 

AduUeration  of  Oils-. — Olive  oil  as  designed  for 
the  table  is -often  adulterated  with  the  oil  of  the 
poppy,  and  that  which  is  v.sed  in  the  arts  by  the 


addition  of  rape  oil.  I^ousseau  has  proposed  a 
method  of  detecting  these  adulterations,  founded 
on  this,  that  the  conducting  power  of  olive  oil  for 
electricity  is  G5S  times  less  than  that  of  any  other 
vegetable  oil.  He  employs  for  this  purpose  a 
galvanic,  pile,  one  of  whose  poles  communicate 
with  the  earth  while  a  wire  connected  with  the 
other  is  brought  near  a  feebly-magnetised  and 
fi-eely-suspcnded  needle.  The  purity  or  impurity 
of  the  oil  is  known  by  the  degree  in  which  the 
declination  of  the  needle  is  diminished,  on  ap- 
plying a  drop  of  it  to  this  wire.  Two  drops  of 
oil  of  poppies  are  sufficient  to  quadruple  the 
conducting  power  of  three  drams  of  olive  oil.  It 
is  known  that  the  conducting  power  of  water 
depends  on  the  salts  which  it  holds  in  solution; 
may  not  the  same  thing  be  the  case  with  the  oils  ? 
May  they  not  owe  their  conducting  power  to  the 
quantity  of  the  kind  of  salts  which  they  contain  ? 

Illttr)iination. — Those  oils  which  are  liquid  at 
the  ordinary  temperature  are  employed  for  feeding 
lamps;  and  the  fat  of  mutton,  beef,  &c.,  is 
moulded  in  cylinders  into  which  a  cotton  wick  has 
been  put,  in  order  to  be  made  into  candles.  Too 
much  has  been  expected  from  the  applications 
that  might  be  made  of  the  recent  researches  on 
the  fatty  bodies  to  manufactures,  and  inventors 
have  been  in  haste  to  take  out  patents  and  form 
joint-stock  companies.  The  results  have  dis- 
appointed their  expectations;  the  altered  products 
of  the  laboratory  gave  good  promise,  but  did  not 
burn  well  i  and  it  is  certain  that  experience  has 
done  more  than  science  to  improve  the  art  of 
obtaining  light  from  these  bodies.  By  the  help  of 
certain  mixtures,  either  of  alum,  arsenic,  or  of 
spermaceti,  candles  have  been  made,  which  burn 
as  well  as  those  made  of  suet,  and  are  harder. 

The  oil  of  the  Brassica  Campestris  and  of  the 
B.  Napus,  or  rape  oil,  is  that  which,  even  without 
being  purified,  gives  least  smoke  in  burning,  and 
that  of  the  Juglans  Reyia  is  the  one  which  gives 
most  smoke. 


CASE-HARDENING. 

Case-hardbning  is  the  name  of  the  process  by 
which  iron  tools,  keys,  &c.,  have  their  surfaces 
converted  into  steel. 

Steel  when  very  hard  is  brittle,  and  iron  alone  is 
for  many  purposes,  as  for  fine  keys,  far  too  soft. 
It  is  therefore  an  important  desideratum  to  combine 
the  hardness  of  a  steely  surface  with  the  toughness 
of  an  iron  body.  These  requisites  are  united  by 
the  process  of  case-hardening,  which  does  not 
differ  from  the  making  of  steel,  except  in  the 
shorter  duration  of  the  process.  Tools,  utensils, 
or  ornaments,  intended  to  be  polished,  are  first 
manufactured  in  iron  and  nearly  finished,  after 
which  they  are  put  into  an  iron  box,  together  with 
vegetable  or  animal  charcoal  in  powder,  and  ce- 
mented for  a  certain  time.  This  treatment  converts 
the  external  part  into  a  coating  of  steel,  which  is 
usually  very  thin,  because  the  time  allowed  for  the 
cementation  is  much  shorter  than  when  the  whole 
substance  is  intended  to  be  converted.  Immersion 
of  the  heated  pieces  into  water  hardens  the  surface, 
which  is  afterwards  polished  by  the  usual  methods. 
Moxon  in  his  Mechanical,  Exercises,  p.  5G.,  gives 
the  following  receipt  for  case-hardening  : — "  Cow's 
horn  or  hoof  is  to  be  baked  or  thoroughly  dried 
and  pulverised.     To  this  add  an  equal  quantity  of 
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bay  salt ;  mix  them  with  stale  chamber-lj^e  or  white 
mne  vinegar :  cover  the  iron  with  this  mixture, 
and  bed  it  with  the  same  in  loam,  or  inclose  it  in 
an  iron  box  :  lay  it  on  the  hearth  of  the  for^e  to 
dry  and  harden  :  then  put  it  into  the  fire,  and  blow 
till  the  lump  have  a  blood-red  heat,  and  no  highor, 
lest  the  mixture  be  burnt  too  much.  Take  the  iron 
out,  and  immerse  it  in  water  to  harden." 

The  recent  application  of  prussiate  (ferrocyanate) 
of  potash  to  this  purpose  is  as  follows  : — The  piece 
of  iron,  after  being  polished,  is  to  be  made  brightly 
red-hot,  and  then  rubbed  or  sprinkled  over  with 
the  above  salt  in  fine  powder,  upon  the  part  in- 
tended to  be  hardened.  The  prussiate  being  de- 
composed, and  apparently  dissipated,  the  iron  is  to 
be  quenched  in  cold  water.  If  the  process  has 
been  well  managed,  the  surface  of  the  metal  will 
have  become  so  hard  as  to  resist  the  file.  Others 
propose  to  smear  over  the  surfoce  of  the  iron  with 
loam  made  into  a  thin  paste  with  a  strong  solution 
of  the  prussiate,  to  dry  it  slowly,  then  expose  the 
whole  to  a  nearly  white  heat,  and  finally,  to  plunge 
the  iron  into  cold  water,  when  the  heat  has  fallen 
to  a  dull  redness. 


GLASS   BLOWING. 

(Resumed  from  page  243. J 

When  you  desire  to  form  a  bulb  at  the  extremity 
of  a  capillary  tube,  that  is  to  say,  of  a  tube  which 
has  a  bore  of  very  small  diameter,  such  as  the 
tubes  which  are  commonly  employed  to  form  ther- 
mometers, it  would  be  improper  to  blow  it  with  the 
mouth  ;  were  you  to  do  so,  the  vapour  which  would 
be  introduced,  having  a  great  affinity  for  the  glass, 
would  soon  obstruct  the  little  canal,  and  present  to 
the  passage  of  the  air  a  resistance,  which,  with  the 
tubes  of  smallest  interior  diameter,  would  often  be 
insurmountable.  But,  even  when  the  tubes  you 
employ  have  not  so  very  small  an  internal  diameter, 
you  should  still  take  care  to  avoid  blowing  with  the 
mouth ;  because  the  introduction  of  moisture 
always  injures  fine  instruments,  and  it  is  impossible 
to  dry  the  interior  of  a  capillary  tube  when  once  it 
has  become  wet.  ft  is  better  to  make  use  of  a  bot- 
tle of  Indian  rubber,  which  can  be  fixed  on  the  open 
end  of  the  tube  by  means  of  a  cork  with  a  hole 
bored  through  it.  You  press  the  bottle  in  the 
hand,  taking  care  to  hold  the  tube  vertically,  with 
the  hot  part  iqiwards  ;  if  you  were  not  to  take  this 
precaution,  the  bulb  would  be  turned  on  one  side, 
or  would  exhibit  the  form  of  a  pear,  because  it  is 
impossible,  in  this  case,  to  give  to  the  mass  in  fusion 
that  rotatory  motion  which  is  necessary,  when  the 
tube  is  held  horizontally,  to  the  production  of  a 
globe  perfectly  spherical  in  its  form,  and  with  sides 
of  equal  thickness. 

Whenever  you  blow  into  a  tube  you  should  keep 
the  eye  fixed  on  the  dilating  bulb,  in  order  to  be 
able  to  arrest  the  passage  of  air  at  the  projjcr 
moment.  If  you  were  not  to  attend  to  this,  you 
would  run  the  risk  of  giving  to  the  bulb  too  great 
an  extension,  by  which  the  sides  would  be  rendered 
so  thin  that  it  would  be  liable  to  be  broken  by  the 
touch  of  the  lightest  bodies.  This  is  the  reason 
that,  when  you  desire  to  obtain  a  large  bulb,  it  is 
necessary  to  thicken  the  extremity  of  the  tube,  tliat 
it  may  possess  more  solidity. 

In  general,  when  you  blow  a  bulb  with  the  mouth, 
it  is  better  to  iatroduca  the  air  a  little  at  a  time, 


forcing  in  the  small  portions  very  rapidly  one  after 
the  other ;  rather  than  to  attempt  to  produce  the 
whole  expansion  of  the  bulb  at  once  ;  you  are  then 
more  certain  of  being  able  to  arrest  the  blowing  at 
the  proper  time. 

When  you  desire  to  produce  a  moderate  ex- 
pansion, either  at  the  extremity  or  in  any  other  part 
of  a  tube,  you  are  enabled  easily  to  effect  it  by  the 
following  process,  which  is  founded  on  the  property 
possessed  by  all  bodies,  and  especially  by  fiuids,  of 
expanding  when  heated;  a  property  which  cha- 
racterises air  in  a  very  high  degree.  After  haying 
sealed  one  end  of  the  tube,  and  drawn  out  the  other, 
allow  it  to  become  cold,  in  order  that  it  may  be 
quite  filled  with  air ;  close  the  end  which  has  been 
drawn  out,  and  prevent  the  air  within  the  tube 
from  communicating  with  that  at  its  exterior  ;  then 
gradually  heat  the  part  which  you  desire  to  have 
expanded,  by  turning  it  gently  in  the  flame  of  a 
lamp.  In  a  short  time  the  softened  matter  is  acted 
on  by  the  tension  of  the  air  which  is  inclosed  and 
heated  in  the  interior  of  the  tube  ;  the  glass  ex- 
pands, and  produces  a  bulb,  or  swelling,  more  or 
less  extensive,  according  as  you  expose  the  glass  to 
a  greater  or  lesser  degree  of  heat. 

To  blow  a  bulb  in  the  middle  of  a  tube,  it  is 
sufficient  to  seal  it  at  one  of  its  extremities,  to 
heat  the  part  that  you  wisli  to  inflate,  and  when  it 
is  at  a  cherry-red  heat,  to  blow  in  the  tube,  which 
must  be  held  horizontally  and  turned  with  both 
hands,  of  which  for  the  sake  of  greater  facility, 
the  left  may  be  held  above  and  the  right  below. 

If  the  bulb  is  to  be  large,  the  matter  must  pre- 
viously be  thickened  or  accumulated :  or,  instead 
of  that,  a  series  of  small  bulbs  first  produced,  and 
these  subsequently  blown  into  a  single  larger  bulb, 
as  we  have  already  mentioned. 

For  some  instruments,  the  tubes  of  which  must 
be  capillary,  it  is  necessary  to  blow  the  bulbs  sepa- 
rately, and  then  to  solder  them  to  the  requisite 
adjuncts.  The  reason  of  this  is,  that  it  would  be 
too  difficult  to  produce,  from  a  very  fine  tube,  a 
bulb  of  sufficient  size  and  solidity  to  answer  the 
intended  purpose, 

To  obtain  a  round  bulb,  you  should  hold  the  tube 
horizontally ;  to  obtaine  a  Jfatlened  bulb,  you 
should  hold  it  perpendicularly,  with  the  fused  ex- 
tremity turned  above  ;  to  obtain  a  j)^(ir-shaped 
bulb,  you  should  hold  the  fused  extremity  down- 
wards. 

When  you  are  working  upon  a  bulb  between  two 
points,  on  in  the  middle  of  a  tube,  you  should  hold 
the  tube  horizontally,  in  the  ordinary  manner  ;  but 
you  are  to  push  the  softened  portion  together, 
or  to  draw  it  out,  according  as  you  desire  to  pro- 
duce a  ridge  or  a  prolongation. 

When  you  are  at  liberty  to  choose  the  point  from 
which  you  are  to  blow,  you  should  prefer,  1st,  that 
where  the  moisture  of  the  breath  can  be  the  least 
prejudicial  to  the  instrument  which  is  to  be  made  ; 
2dly,  that  which  brings  tlie  part  whicli  is  to  be  ex- 
panded nearest  to  your  eye  :  3dly,  that  which  pre- 
sents the  fewest  difficulties  in  the  execution.  When 
bulbs  are  to  be  formed  in  complicated  apparatus, 
it  is  good  to  reflect  a  little  on  the  best  means  of 
effecting  the  object. 

Piercing. — You  first  seal  the  tube  at  one  extre- 
mity, and  then  direct  the  point  of  the  flame  on  the 
part  which  you  desire  to  pierce.  Wlien  the  tube 
has  acquired  a  reddish-white  heat,  you  suddenly 
rcuiove  it  from  the  flame,  and  forcibly  blow  into  it. 
Tlie  softonod  portion  of  the  tube  givoa  voy  before 
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the  pressure  of  the  air,  and  bursts  into  a  hole. 
You  expose  the  tube  again  to  the  flame,  and  bor- 
der the  edges  of  the  whole. 

It  is  almost  superfluous  to  observe,  that,  if  it  be 
a  sealed  extremity  which  you  desire  to  pierce,  it  is 
necessary  to  turn  the  tube  between  the  fingers 
while  in  the  fire  ;  but  if,  on  the  contrary,  yoix 
desire  to  pierce  a  hole  in  the  side  of  a  tube,  you 
should  keep  the  glass  in  a  fixed  position,  and  direct 
the  jet  upon  a  single  point. 

If  the  side  of  the  tube  is  thin,  you  may  dispense 
with  blowing.  The  tube  is  sealed  and  allowed  to 
cool ;  then,  accurately  closing  the  open  extremity 
■with  the  finger,  or  a  little  wax,  you  expose  to  the 
jet  the  part  which  you  desire  to  have  pierced. 
When  the  glass  is  sufficiently  softened,  the  air 
inclosed  in  the  tube  being  expanded  by  the  heat, 
and  not  finding  at  the  softened  part  a  sufficient 
resistence,  bursts  through  the  tube,  and  thus  pierces 
a  hole. 

You  may  generally  dispense  with  the  sealing  of 
the  tube,  by  closing  the  ends  with  wax,  or  with  the 
fingers. 

There  is  still  another  method  of  performing  this 
operation,  w'hich  is  very  expeditious,  and  constantly 
succeeds  with  objects  which  have  thin  sides.  You 
raise  to  a  reddish  white  heat  a  little  cylinder  of 
glass,  of  the  diameter  of  the  whole  that  you  desire 
to  make,  and  you  instantly  apply  it  to  the  tube  or 
globe,  to  which  it  will  strongly  adhere.  You  allow 
the  whole  to  cool,  and  then  give  the  auxiliary  cy- 
linder a  sharp  slight  knock ;  the  little  cylinder 
drops  off,  and  carries  with  it  the  portion  of  the 
tube  to  which  it  had  adhered.  On  presenting  the 
whole  to  a  slight  degree  of  heat,  you  remove  the 
sharpness  of  its  edges. 

When  you  purpose  to  pierce  a  tube  laterally,  for 
the  purpose  of  joining  to  it  another  tube,  it  is 
always  best  to  pierce  it  by  blowing  many  times, 
and  only  a  little  at  a  time,  and  with  that  view,  to 
soften  the  glass  but  moderately.  By  this  means 
the  tube  preserves  more  thickness,  and  is  in  a  better 
state  to  support  the  subsequent  operation  of  sol- 
dering. There  are  circumstances  in  which  you  can 
pierce  tubes  by  forcibly  sucking  the  air  out  of  them  ; 
and  this  method  sometimes  presents  advantages 
that  can  be  turned  to  good  account. 

(To  he  continued.) 


REMARKS    ON    GLACIERS. 

BY    M.    AGASSIZ. 

A  GLACIER  is  a  mass  of  ice  hanging  on  the  sides 
of  an  Alpine  ridge,  or  inclosed  in  one  of  its  valleys, 
and  which  is  moving  continually  down  the  decli- 
vity. I  say  continually,  for  the  glacier  is  always 
descending;  if  the  extremity  should  at  any  time 
seem  to  retire,  this  implies  nothing  more  than  that 
the  portion  of  the  ice,  melted  by  the  heat  of  sum- 
mer, is  more  considerable  than  that  which  the 
glacier  brings  along  with  it  in  its  progress. 

This  movement  of  the  ice,  w-hich  many  refused 
for  a  long  while  to  admit,  is  bow  known  and  ac- 
knowledged by  every  observer ;  but  there  is  a 
great  contrariety  of  opinion  respecting  the  cause 
which  produces  it.  The  opinion  generally  received 
from  the  time  of  Saussure,  is,  that  the  descent  of 
a  glacier  is  nothing  more  than  a  slipping  upon  itself, 
occasioned  by  its  own  weight.  But  there  arc 
many  reasons  for  doubling  the  accuracy  of  this 
ciplanation.      The  motion  appears  to  be  much 


more  properly  ascribed  to  the  expansion  of  the  ice 
resulting  from  the  congelation  of  the  water  which 
has  filtered  into  it  and  penetrated  its  cavities. 
The  ice  of  glaciers,  it  must  be  observed,  has  not 
the  continuous  texture  of  ordinary  ice ;  it  is  com- 
posed of  a  multitude  of  fragments,  which  have 
been  improperly  called  crystals  by  Hugi.  We 
may  easilyconrince  ourselves  of  this  by  breaking 
a  portion,  or  infusing  a'  colored  liquid,  which 
penetrates  into  the  fissures  separating  the  frag- 
ments, and  allows  us  to  distinguish  their  form  and 
size.  It  is  easy  to  perceive  that  their  size  dimi- 
nishes in  proportion  as  we  ascend  either  from  the 
bottom  of  the  glacier  towards  the  surface,  or  from 
its  lower  to  its  upper  part  or  origin.  Here  they 
may  be  seen  reduced  to  mere  granules,  so  that  the 
ice,  losing  more  and  more  its  transparency  and 
compactness,  insensibly  passes  (nearly  at  a  uni- 
form elevation  among  the  Alps)  into  the  state  of  a 
coarse  snow  which  is  known  to  the  moiintaineers 
by  the  term  firn  or  haut  nevi.  A  glacier  is, 
therefore,  a  spongy  mass,  continually  imbibing 
atmospheric  waters,  as  well  as  those  produced  by 
the  melting  of  its  surface,  and  which  infiltrate  into 
the  capillary  fissures  which  the  ice  presents 
throughout  its  whole  thickness,  and  particularly  at 
the  portion  nearest  the  surface  where  it  is  less 
compact.  The  temperature  of  this  water  being 
always  near  the  freezing  point,  it  is  converted  into 
ice  by  the  least  sinking  of  the  temperature,  and 
tends  to  dilate  the  glacier  in  every  direction.  But 
as  it  is  restrained  on  two  sides  by  the  flanks  of  the 
valley,  and  above  by  the  weight  of  the  superior 
masses,  the  whole  act  of  dilatation,  aided  besides 
by  that  of  gravitation,  tends  to  urge  it  down  the 
declivity  to  the  only  side  which  offers  a  free 
passage.  This  explanation  being  once  admitted, 
it  follows  that  the  more  frequently  the  alternations 
of  freezing  and  melting  take  place,  or  the  varia- 
tions of  the  temperature  are  above  and  near  zero, 
the  more  rapid  will  be  the  advance  of  the  glacier 
subjected  to  them.  Thus  it  happens  that  winter, 
when  the  entire  mass  is  frozen  in  an  equal  manner, 
is  the  season  when  it  is  in  a  state  of  rest. 

The  progress  of  the  glacier  is  not  uniform 
throughout  the  whole  thickness  of  the  mass ;  but 
if  we  suppose  it  divided  into  beds  parallel  to  its 
surface,  each  of  these  beds  or  layers  will  advance 
with  greater  rapidity  in  proportion  as  it  is  nearer 
the  surface,  or,  in  other  words,  as  it  is  more  ex- 
posed to  the  influence  of  atmospheric  changes.  It 
will  be  perceived  that  this  difference  in  quickness 
will  become  more  obvious  in  the  upper  beds,  be- 
cause there  must  be  added  to  the  quickness,  proper 
to  each  of  them,  that  of  all  the  beds  inferior  to  it; 
so  that  if  the  bed  at  the  bottom  move  with  the 
quickness  of  1,  the  second  with  the  quickness  of  2, 
the  third  of  3,  and  so  on,  the  quickness  of  the 
third,  for  example,  will  be  3  added  to  2,  and  1  or  6. 
A  glacier,  when  seen  in  a  vertical  section,  often 
exhibits  a  series  of  beds  of  variable  thickness, 
sufhcientjy  distinct  in  the  upper  part,  less  evident 
in  the  middle,  and  more  or  less  obliterated  below, 
according  as  the  mass,  from  being  exposed  to 
moisture,  has  been  more  'or  less  completely  con- 
vened into  transparent  ice.  These  beds  diminish 
in  thickness  from  the  top  downwards,  no  doubt  by 
an  effect  of  the  tasscment,  and  represent  the  ad- 
ditional beds  which  the  glacier  receives  every  year. 
(Upper  glacier  of  the  Grindelwald,  Trieut,  &c.) 

(To  he  concluded  in  our  next.) 
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SOLDERS. 

Soldering  is  the  process  of  uniting  the  surfaces 
of  metals,  by  the  intervention  of  a  more  fusible 
metal,  which  being  melted  upon  each  surface,  serves, 
partly  by  chemioal  attraction,  and  partly  by  cohesive 
force,  to  bind  them  together.  The  metals  thus 
united  may  be  either  the  same  or  dissimilar  ;  but 
the  uniting  metal  must  always  have  an  affinity  for 
both.  Solders  must,  be  therefore,  selected  in  re- 
ference to  their  appropriate  metals.  Thus  tin-plates 
are  soldered  with  an  alloy  consisting  of  from  1  t(k 
2  parts  of  tin,  with  1  of  lead  ;  pewter  is  soldered 
with  a  more  fusible  alloy,  containing  a  certain 
proportion  of  bismuth  added  to  the  lead  and  tin  ; 
iron,  copper,  and  brass  are  soldered  with  spelter, 
an  alloy  of  zinc  and  copper,  in  nearly  equal 
parts ;  silver,  sometimes  with  pure  tin,  but  ge- 
nerally with  silver-solder,  an  alloy  consisting  of 
5  parts  of  silver,  6  of  brass,  and  2  of  zinc ; 
zinc  and  lead,  with  an  alloy  of  from  1  to  2  parts 
of  lead  with  1  of  tin  ;  platinum,  with  fine  gold  ; 
gold,  with  an  alloy  of  silver  and  gold,  or  of  copper 
and  gold  ;  &c. 

In  all  soldering  processes,  the  following  con- 
ditions must  be  observed: — 1.  the  surfaces  to  be 
united  must  be  entirely  free  from  oxide,  bright, 
smooth,  and  level  ;  2.  the  contact  of  air  must  be 
excluded  during  the  soldering,  because  it  is  apt  to 
oxidate  one  or  other  of  the  surfaces,  and  thus  to 
prevent  the  formation  of  an  alloy  at  the  points  of 
union.  This  exclusion  of  air  is  effected  in  various 
ways.  The  locksmith  encases  in  loam  the  objects 
of  iron,  or  brass,  that  he  wishes  to  subject  to  a 
soldering  heat ;  the  silversmith  and  brazier  mix 
their  respective  solders  with  moistened  borax  pow- 
der ;  the  coppersmith  and  tinman  apply  sal  am- 
moniac, rosin,  or  both,  to  the  cleaned  metallic 
surfaces,  before  using  the  soldering-iron  to  fuse 
them  together  with  the  tin  alloy.  The  strong  solder 
of  the  coppersmith  consists  of  8  parts  of  brass  and 
1  of  zinc  ;  the  Lttter  being  added  to  the  former, 
previously  brought  into  a  state  of  fusion.  The 
crucible  must  be  immediately  covered  up  for  two 
minutes  till  the  combination  be  completed.  The 
melted  alloy  is  to  be  then  poured  out  upon  a  bundle 
of  twigs  held  over  a  tub  of  water,  into  which  it 
falls  in  granulations.  An  alloy  of  3  parts  of  copper 
and  1  of  zinc  forms  a  still  stronger  solder  for  the 
coppersmiths.  When  several  parts  are  to  be  sol- 
dered successively  upon  the  same  piece,  the  more 
fusible  alloys,  containing  more  zinc,  should  be  used 
first.  A  softer  solder  for  coppersmiths  is  made 
with  6  parts  of  brass,  1  of  tin,  and  1  of  zinc  ;  the 
tin  being  first  added  to  the  melted  brass,  then  the 
zinc  ;  and  the  whole  well  incorporated  by  stirring. 


ANSWERS   TO    QUERIES. 

8  and  35 — How  are  Childe's  "  Dissolving  Views" 
managed  f  By  two  magic  lanthorns  fixed  at  the 
same  focus.  A  view  being  placed  in  each,  and 
the  lamps  lighted,  the  light  of  one  lamp  is  dimi- 
nished almost  to  extinction  ;  the  other  lamp  burn- 
ing with  intensity ;  the  scene  before  it  is  clearly 
seen.  To  constitute  the  second  view;  diminish  the 
light  of  the  first  and  proportionably  increase  that 
of  the  second,  when  of  course  a  change  of  scene 
will  bo  the  consequence.  Substituting  other  sliders 
for  the  first,  a  constant  variation  is  accomplished. 
-Moveable  sliders  are  sometimes  employed.      The 


snow  seen  in  one  view  is  we  believe  a  moveable 
slider  used  by  the  second  lanthorn  at  the  same 
time  as  the  winter  scene  is  shown  by  the  first. 

A'i— Paintings  In  itnitatio7i  of  me.zzolinto  are 
sometimes  executed  in  lamp  black  and  soap ;  what 
is  t/te process?  Rub  a  mixture  of  lamp-black  and 
soap  upon  the  surface  of  white  canvas,  pasteboard, 
or  paper,  until  the  whole  appears  quite  black- 
then  take  out  the  lights  with  a  needle,  a  hard 
stump,  or  by  scraping  them  away  with  the  blade 
of  a  penknife ;  by  these  simple  means  we  have 
seen  pictures  delicate  enough  for  a  lady's  album. 
Full  size  figures  from  the  ancient  masters,  parti- 
cularly Murillo,  we  have  also  seen  admirably  imi- 
tated by  this  style. 

56— i/oMJ  is  glass  stained  f  Answered  in  page  251 

115— Hotv  are  colored  Jlames  for  fire-works 
produced?  Answered  in  page  256. 

123— i/oiii  is  marble  best  cleaned  and  whitened? 
Answered  in  page  232. 

126 — Would  an  electrical  machine  made  with  a 
resinous  plate,  instead  of  one  of  glass,  he  effective  ? 
No  ;  because  the  negative  spark  is  much  shorter 
and  less  brilliant  than  the  positive— it  is  also  much 
less  easily  excited.  There  is  nothing  equal  to 
glass. 

129 — How  is  horn  to  he  dissolved,  or  reduced  to 
a  gelatinous  sulstance  ?  Horn,  as  well  as  bone, 
ivor),  and  tortoiseshell  may  be  wholly  dissolved 
inwateft-,  if  the  latter  be  raised  to  a  degree  of  heat 
somewhat  more  than  boiling  water ;  as  for  exam- 
ple in  the  Papin's  digester:  a  less  degree  of  heat 
will  render  it  gelatinous.  If  cut  into  very  fine 
shavings,  boiling  water  is  sufficient. 

131 — What  is  the  composition  of  Sympathetic 
Inks  ?  Answered  in  page  24 1. 

I'il—How  is  Oil  best  prepared  for  Watch  Ma- 
kers, §c.  Answered  in  page  268. 

138 — Bow  is  the  raising  Composition  for  Chinese 
Japanni7ig  Work  made?  Gold  size,  mixed  with 
whitening,  to  which  is  added  a  little  red  lead,  to 
harden  it,  and  a  little  powdered  litharge  to  dry  it 
more  rapidly. 

IZ^—How  may  Prints  be  transferred  to  Woodf 
First  varnish  the  wood  once  with  w^hite  hard  var- 
nish, which  facilitates  the  transferring ;  then  cut 
off  the  margins  of  the  print,  which  should  be  on 
unsized  paper;  that  is,  paper  that  absorbs  like 
blotting  paper;  and  wet  the  back  of  it  with  a 
sponge  and  water,  using  enough  water  to  saturate 
the  paper,  but  not  so  as  to  be  watery  on  the  printed 
side.  Then,  with  a  flat  camel-hair  brush,  give  it 
a  coat  of  transfer  (spirits  of  wine)  varnish  on  the 
printed  side,  and  apply  it  immediately — varnished 
side  downwards— on  the  wood-work,  placing  a 
sheet  of  paper  on  it  and  pressing  it  down  with 
the  hand,  till  every  part  adhere.  Then,  gently 
rub  away  the  back  of  the  print  with  the  fingers, 
till  nothing  but  a  thin  pulp  remains.  It  may  re- 
quire being  wetted  again,  before  all  that  will  come 
(or  rather  ought  to  come)  off  is  removed.  Great 
care  is  required  in  this  operation,  that  the  design 
or  printed  side  be  not  disturbed.  When  this  is 
done,  and  quite  dry,  give  the  work  a  coat  of  white 
hard  variiih,  and  it  will  appear  as  if  printed  on 
the  wood.  jj  p 

139 — What  is  the  composition  of  Vancouver's 
Cement  ?  We  believe  that  this  is  composed  merely 
of  the  white  of  egg  dried,  finely  pulverized,  and 
mixed ^ith  a  small  quantity  of  lime. 
Not  yet  answered— 29,  47.  Gi,  C5.  80,  8C,  Ul.  98.  99  lO.S  106 
1!9.   120.  125.  127.  128.  132.  133.  134.  135.  136.  140. 
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To  the  Editor  of  the  Magazine  of  Science. 
Sir. — A  curious  freak  of  nature  occurred  to  a  hen 
in  my  possession,  which  was  killed  a  few  days 
since  :  it  was  a  chicken  about  four  years  ago,  and 
quite  black  ;  since  then,  every  time  it  has  moulted, 
instead  of  black  feathers  re-appeaving,  white  have 
now  appeared  instead.  At  first  it  was  slightly 
speckled,  then  more  white,  and  this  year  it  was  a 
perfect  white.  This  is  a  fact,  though  a  hard  thing 
for  many  to  believe.  J.  West. 

Commercial  Road,  Stepney. 

MISCELLANIES. 

The  Harmoniphon.  —  A  musical  instrument, 
lately  invented  by  M.  Paris  of  Dijon,  has  attracted 
much  notice  in  France.  It  resembles  the  in- 
strument called  the  Concertina,  well  known  in 
London  from  the  very  clever  performance  of 
young  Regondi ;  but  it  seems  to  be  superior,  in 
some  respects,  to  the  Concertina.  The  sound  is 
by  the  vibration  of  thin  metallic  plates,  and  it  is 
played  by  keys  like  those  of  the  pianoforte ;  but 
the  air  which  acts  upon  the  vibrating  substances, 
instead  of  proceeding  from  bellows  within  the 
instrument,  is  blown  by  the  mouth  through  an 
elastic  tube.  The  excellence  of  the  instrument, 
accordingly,  consists  in  this,  that  while  the  figures 
on  the  keys  merely  mark  the  different  notes  of  the 
scale,  the  expression  lies  in  the  mouth.  It  is  the 
living  breath  of  the  performer  which  gives  accent, 
articulation,  and  emphasis  to  the  notes,  as  in  the 
oboe  or  clarionet,  and  enables  the  performer  to 
"  discourse  most  eloquent  music,"  in  a  manner 
which  the  production  of  sound  by  the  mechanical 
contrivance  of  a  bellows  does  not  admit  of.  The 
Harmoniphon  is  made  in  three  varieties;  the  first 
is  of  the  compass  of  the  oboe,  the  second  of  the 
Corno  Inglese,  and  the  third,  (of  a  larger  size 
than  the  others,^  combines  both  these  instruments. 
and  has  a  compass  of  three  octaves.  This  in- 
strument is  highly  approved  by  the  French  com- 
posers ;  and  one  of  them,  M.  Adolphe  Adam,  has 
given  an  account  of  it  in  the  "  Monde  Dramatique," 
in  which  its  capabilities  are  pointed  out.  It  is 
calculated,  in  particular,  to  be  of  great  utility  in 
provincial  orchestras,  where  it  is  an  excellent 
substitute  for  the  oboe — an  instrument  as  dis- 
agreeable in  the  hands  of  an  ordinary  performer 
as  it  is  delightful  in  those  of  a  Grattan  Cooke. 
Accordingly  we  are  informed,  the  Harmoniphon 
has  already  been  adopted  in  the  orchestras  of 
many  provincial  theatres  and  musical  societies. 

Improvement  in  the  Daguerreotype.— Amongst 
the  niimerous  improvements  proposed  in  the 
Daguerreotype  is  the  following,  by  M.  Jobard,  of 
Brussels,  for  taking  portraits  u  Heliographe  : — 
"Paint  in  dead  whit?  the  face  of  the  patient; 
powder  his  hair,  and  fix  the  back  of  his  head 
between  two  or  three  planks  solidly  attached  to 
the  back  of  an  arm-chair  and  wound  up  with 
screws  !  The  color  of  the  flesh  not  reflecting  suf- 
ficiently the  rays  of  light,  would  require  a  power- 
ful sun,  whereas  a  whitened  face  will  be  produced 
as  well  as  plaster  figures  by  difi"used  light." 

Killing  Insects  for  the  Cabinet. — Procure  a  tin 
box  about  three  inclies  in  diameter  and  four  or 
five  in  length;  put  the  insect,  pined  to  a  piece  of 
cork,  into  it;  close  the  lid  as  air-tight  as  possible, 
and  place  it  in  boiling  water  for  a  few  minutes. 
It  never  fails  to  kill  any  insect,  let  it  be  ever  so 
tenacious  of  life,  neither  does  it  injure  their  color. 

S.  Mathews. 


Modelling  Wax. — The  following  will  be  found  a 
most  excellent  compound  for  forming  ornaments, 
from  which  moulds  may  be  made ;  and,  con- 
sequently, ornaments  cast  again  for  picture 
frames,  &c.  : — 

^  lb.  of  Diaculum, 

J  lb.  of  Bees'  Wax, 

§  lb.  of  Burgundy  Pitch. 
Melt  these  together,  and  mix  sufficient  chalk  to 
form  the  composition  into  a  paste  ;   make   them 
into  small  sticks,  and  they  will  be  ready  for  use  at 
any  time.  George  Fox. 

Nature  of  Mineral  Precipitates.— At  the  meeting 
of  the  Society  of  Friends  of  Natural  History, 
held  at  Berlin,  Mr.  Link  communicated  some 
observations  on  the  formation  of  crystals.  If  fresh 
precipitates  of  many  of  the  minerals  are  examined, 
they  are  found  to  be  entirely  composed  of  little 
globular  bodies,  which  change,  under  the  eye  of 
observer,  into  the  crystals  peculiar  to  the  metal. 
This,  however,  is  not  effected  by  their  juxta- 
position, but  by  their  bursting  into  each  other, 
and  uniting  like  soap-bubbles. — That  these  glo- 
bules are  hollow  is  not  only  proved  by  their  dif- 
ference in  size  in  the  same  precipitate,  but  also  by 
the  angular  and  irregular  forms  which  they  pre- 
sent when  dried  up. 

Separation  of  Lime  and  Magnesia. — If  anhy- 
drous chloride  of  magnesium  be  heated  in  the  air, 
it  absorbs  oxygen  and  gives  off  chlorine.  This 
decomposition,  that  is  to  say,  the  conversion  of 
chloride  of  magnesium  into  magnesia,  is  more 
quick  and  complete  when  chlorate  of  potash  is 
used  instead  of  air  as  an  oxidizing  agent.  This 
property  renders  the  separation  of  lime  and  mag- 
nesia very  easy.  A  mixture  or  compound  of  these 
two  bodies,  dolomite  for  example,  is  to  be  dis- 
solved in  hydrochloric  acid  ;  the  solution  is  to  be 
evaporated  to  dryness;  the  residue  of  the  evapo- 
ration is  to  be  healed  in  a  platina  capsule,  till  it 
ceases  to  yield  hydrochloric  acid,  and  then  there 
are  to  be  gi-adually  added  to  the  mass  heated  to 
low  redness,  small  portions  of  chlorate  of  potash, 
till  the  disengagement  of  chlorine  ceases.  The 
residual  mass  is  then  a  mixture  of  magnesia, 
chloride  of  calcium,  and  chloride  of  potassium, 
which  are  readily  separated  by  treating  the  mix- 
ture with  water,  which  dissolves  the  chloride  of 
potassium  and  of  calcium,  while  the  magnesia  is 
left;  from  the  mixture  of  chloride  of  potassium 
and  of  calcium  the  lime  is  precipitated  by  car- 
bonate of  soda. — Jmirnal  de  Pharm. 

CORRESPONDENTS. 

BEPPO  is  right  in  his  conjecture  ;  but  were  we  to  enter  into 
the  subject  ho  desires  (type  founding)  it  would  be  of  no 
practical  service  to  him,  involving,  fts  it  does,  immense 
capital,  and  an  extremely  diiTioult  manufacture. 

CAROLUS.— We  are  obliged  for  his  note,  and  will  very 
shortly  introduce  the  subject  he  alludes  to. 

JAMES  B.  — Cuts  to  illustrate  moveable  magic  lanthorn 
sliders  are  in  the  hands  of  our  engraver. 

O.  F.— Turning  tools  as  early  as  possible;  when  we  hope  to 
continue  that  sul)ject  more  regularly. 


Communications,  Books  for  Keviow,  Inventions  for  Illus- 
tration, &c.,  to  be  addressed  to  the  Editor,  at  55,  Great 
Prescot  Street ;  to  the  Printer  ;  or  to  the  Publisher.  All 
Letters  must  be  post  paid. 

Advkriisemknts,  to  bo  inserted  on  the  Wrappers  of  the 
Montlily  Parts,  are  respectfully  solicited. 

Printed  by  D.  Francis,  6,  White  Horse  Lane,  Mile  End  Road. 
Published  every  Saturday  by  W.  Brittain,  12,  Paternoster 
Row,  and  may  bo  had  of  all  Booksellers  and  Newsmen  in 
Town  and  Country. 


THE 


MAGAZINE  OF  SCIENCE, 


No.  XXXV.] 


glntr  ^cf)oo\  of  ^xt&. 

SATURDAY.  NOVEMBER  30,  1839. 


[Price   \^d. 


THE  LAPIDARY'S  APPARATUS. 


274 


MAGAZINE  OF  SCIENCE. 


POLISHING   AND    SLITTING    STONES,      i 
GExMS,   &c. 

The  art  of  the  lapidary,  like  that  of  the  turner,  is 
one  which  is  practised  much  by  amateurs,  and  no 
doubt  would  be  still  more  so  were  a  knowledge  of 
the  requisite  apparatus  more  widely  distributed. 
We  give  this  week  the  description  of  a  well-con- 
trived, complete,  and  easily-managed  machine,  for 
polishing  stones  with  facility,  and  that  it  is  one 
which  any  person  with  ordinary  mechanical  ability 
may  make  for  their  own  use,  will,  we  trust,  be  a 
further  recommendation. 

The  polishing  of  stones  must,  at  all  times,  be 
conducted  by  a  wheel  which  nms  horizontally, 
because  the  abrasion  of  their  surfaces  is  occasioned 
by  the  attrition  of  some  powder  upon  them,  and  not 
by  the  wearing  away  of  the  wheel  itself,  as  is  the 
case  with  a  common  grindstone.  It  is  requisite 
also,  that  the  surface  of  them  should  be  rendered 
perfectly  flat  — the  upper  side  of  the  revolving 
wheel,  therefore,  is  the  part  necessarily  employed, 
as  it  is  evident  that  the  edge  would  make  the  sur- 
face  of  a  concave  equal  to  the  convexity  of  the 
polishing  wheel.  The  slitting  of  stones,  however, 
when  done  by  a  wheel  requires  that  the  stone  should 
be  held  against  the  rim  of  it.  These  general  obser- 
vations wiU  render  more  evident,  and  easily  under- 
stood, the  following  explanations  of  (the  figures  on 
the  previous  page. 

Fig.  1. — A  A    represent  two  wheels,    or  discs, 
supported   vertically,    and   free    to    move   in   that 
position — their  spindles  being  loose  from  top  to  bot- 
tom, as  is  seen  in  Fig.  2,  and  supported  between 
the  screws   C  C,    (Fig.    1,)    at  top,  and  D  D    at 
bottom.    B  shows  one  of  the  wheels  with  a  moveable 
frame  around  it,  reaching  so  high  as  to  be  exactly 
eijen  with  the  upper  side  of  the  revolving  wheel. 
This  frame,  or  cover,  is  intended  to  rest  the  stone, 
&c.,   which  is  to    be    polished    upon    during    the 
operation.     This  part  is  not  absolutely  necessary, 
but  its  use  will  be  found  a  great  convenience      The 
other  wheel  is  represented  without  its  cover,  that 
the  wheels    and    cords   communicating  its  motion 
may  be  more  plainly  seen.     E  is  a  bed,  or  frame- 
work, composed  of  two  horizontal  cheeks,  framed 
together   with  supports,   fly    wheel,    and   treadles, 
exactly  as  in  tlie  lathe,  and  which  will  be  understood 
without  further  description.     F  F  are  two  wheels, 
fixed  to  the  respective  sides  of  the  bed,    and   in- 
tended to  produce  an  alteration  in  the  motion  from 
vertical  to  horizontal,  as  is  seen  by  the  cord  which 
passes  over  them  from  the  fly  wheel.      At  G  G  are 
represented   another    cord,    which    communicates 
motion  from  the  one  spindle  to  the  other  ;    one  of 
the  wheels  over  which  it  passes  is  seen  at  H.      II 
shows   the   under    part,    where    each   wheel,     and 
whatever  belongs  to  it,  is  fixed  to  the  bed.     In  the 
centre  is  seen  the  lower  end  of  the  spindle,  and  on 
each  side  of  this  a  hole,   seen  near  the  letters   I. 
Into  these  are  driven  wedges  which  fasten  the  whole 
firmly  together — but  so  that  each  may  be  removed 
backwards  and  forwards  on  the  bed  when  necessary, 
as  it  is  by  this  means  that  the  requisite  cords   are 
tightened.     K  shows  a  goniometer,   or  small  ma- 
chine, which  may  be  set  at  any  required  angle  by 
means  of  the  rack  and  screw  behind  it,  in  order 
that  when  the  stone  is  held  tightly  against  the  flat 
part  it  may  be  ground  to  ^ny  required  angle. 

Fig.  2  represents  one  of  the  wheds  in  section. 
A  is  the  wheel  upon  which  the  stone  is  to  be  ground. 
B  the  pulley  over  which  the  lineG,  (Fig.  1,)  passes. 


C  a  smaller  pulley  connected  with  the  cord  which 
passes  from  the  fly  wheeL  D  the  frame,  or  elbow, 
at  the  top.  E  the  spindle.  F  the  frame  at  bottom 
which  fixes  down  to  the  bed.  G  G  the  end  section 
of  the  bed.  H  one  of  the  wedges  which  fasten 
the  whole  together. 

It  is  evident  that  the  above  construction  can  be 
easily  adapted  to  a  common  lathe,  by  having  under- 
neath the  mandril  two  small  wheels,  which  answering 
the  same  purpose  as  the  wheels  F  F,  (Fig-  1,)  will 
convey  the  motion  to  any  thing  which  may  be  fitted 
up  to  the  bed  of  the  lathe,  and  which  will  revolve 
vertically. 

The  poUshing  and  grinding  wheels  are  so  fitted  up 
as  to  be  capable  of  being  easily  removed  and  sub- 
stituted by  others,  hence  the  use  of  the  screw  and 
nut  represented  on  the  spindle  in  Fig.  2. 

The  wheels  requisite  are  a  veiy  thin  iron  one  for 
slitting — one  of  copper — one  of  zinc,  or  tin,  (not 
iron  tinned) — one  of  hard  wood — and  one  or  two 
covered  with  wash  leather.  Stones  may  be  cut  in 
two,  or  sliced  by  a  fine  wire  fixed  in  the  frame  of  a 
common  saw,  using  diamond  dust  for  diamonds, 
aud  tri]ioli  for  other  stones. 

Diamonds  are  to  be  ground  with  diamond  pow- 
der, soaked  with  olive  oil,  upon  a  mill  plate,  or 
wheel,  of  very  soft  steel. 

Oriental  rubies,  sapphires,  and  topazes,  are  cut 
with  diamond  powder,  soaked  with  olive  oil,  on  a 
copper  wheel.  The  facets  thus  formed  are  after- 
wards polished  on  another  copper  wheel  with 
tripoli,  tempered  with  water. 

Emeralds,  hyacinths,  amethysts,  garnets,  agates, 
and  other  softer  stones,  are  slit  with  a  wire,  ground 
at  a  lead  wheel  with  emery  and  water,  and  are 
polished  on  a  tin  wheel  with  tripoli  and  water,  or 
still  better,  on  a  zinc  wheel,  with  putty  powder  and 
water. 

The  more  tender  stones,  and  even  the  pastes, 
and  marbles,  are  ground  on  a  mill  wheel  of  hard 
wood  with  emery  and  water,  and  are  polished  with 
tripoli  and  water  on  another  wheel  of  hard  wood. 
Metals  of  various  kinds,  glass,  &c.,  may  be 
easily  polished  by  the  same  apparatus. 


MOUNTING  MICROSCOPIC  OBJECTS 
IN  ALCOHOL. 

The  method  of  mounting  in  alcohol  or  spirit  of 
wine  is  as  follows : — Take  a  slip  of  glass,  and 
cover  it  on  one  side  with  a  coat  of  painter's  white 
lead,  leaving  a  space  in  the  middle  large  enough 
to  contain  the  object  to  be  mounted;  when  this 
coat  is  dry,  add  another,  and  proceed  thus  until  a 
sufficient  "thickness  is  obtained  for  the  inclosure 
of  the  object  to  be  mounted.  The  next  thing  is 
to  procure  a  clear  piece  of  mica,  free  from  veins 
and  flaws,  and  rather  smaller  than  the  slip  of 
glass.  Fill  the  cavity  above  referred  to  with 
spirit  of  wine  ;  place  the  object  therein,  and  cover 
it  with  tlie  plate  of  mica,  which  must  be  brought 
into  close  contact  with  the  white  lead,  by  gently 
pressing  it  with  a  smooth  piece  of  wood  from  one 
extremity  to  the  other,  so  as  perfectly  to  expel  the 
air-bubbles,  In  a  few  days  the  white  lead  will 
have  become  hard,  and  if  the  mica  be  sound,  the 
inclosed  specimen  may  be  preserved  for  years.  In 
plants  it  must  be  remembered  that  excepting  their 
elementary  tissues,  much  of  their  delicacy  is  des- 
troyed by  this  method  of  mounting,  allhough  in 
many  cases  it  is- still  highly  desirable. 
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REMARKS    ON    GLACIERS. 

BY    M.    AGASSIZ. 

( Resumed  from  page  270,  and  concluded.) 

In  regard  to  external  form,  a  glacier  iisually 
presents  a  more  or  less  convex  surface,  particularly 
at  the  lower  extremity.  This  form  results  from 
the  reflection  of  the  heat  from  the  siiles  of  the 
valley,  which  accelerates  the  melting  of  the  ice  at 
the  edges  of  the  glacier.  When  the  ground  on 
which  the  glacier  moves,  is  but  little  inclined  and 
free  from  inequalities,  the  surface  continues  reg- 
ular, and  the  mass  is  not  divided.  But  if  it  has 
some  obstacle  to  surmount  in  its  progress,  or  if  the 
ground  present  one  of  those  sudden  changes  of 
level  so  frequent  among  the  Alps,  the  mass  s]ilits 
transversely  into  irregular  leaves,  moving  on  their 
lower  edge  as  around  an  axis,  and  separated  by 
wide  crevices,  which  close  again  when  the  ground 
becomes  less  steep,  just  as  the  waves  of  a  torrent 
again  become  calm  after  a  fall.  A  glacier,  in  fact, 
is  a  river  of  ice  stereotyped,  with  its  cascades, 
rapids,  storms,  and  calms  ;  the  superficial  mass 
moving  more  quickly,  and  the  lateral  portions 
being  influenced  by  the  form  of  the  bed  in  which 
it  moves. 

The  destructive  action  of  atmospheric  agents  on 
the  mountain  summits  from  which  glaciers  de- 
scend, and  on  the  crests  and  declivities  which 
border  the  valleys  in  which  they  move,  the  fall  of 
avalanches,  and  the  motion  of  the  ice  itself,  are 
continually  detaching,  along  the  whole  basin  of  the 
glacier,  fragments  of  rock  of  every  size,  which  roll 
into  the  place  which  the  glacier  occupies,  and  rest 
upon  its  surface.  These  debris,  thus  deposited  on 
and  carried  along  with  the  glacier  in  its  progress, 
give  rise  to  several  remarkable  phenomena.  The 
largest  of  these  fragments,  by  protecting  the  part 
of  the  ice  which  they  cover  from  the  action  of  the 
sun's  rays  and  from  rain,  and  also  from  evapora- 
tion (which  is  often  considerable,  being  occasioned 
by  warm  or  dry  winds),  become,  by  the  sinking  of 
the  rest  of  the  surface,  gradually  insulated  on  the 
summit  of  a  large  pedestal  or  pillar  of  ice.  This 
support,  sutfering  in  its  turn  from  the  action  of  the 
same  agents,  soon  gives  way;  the  block  rolls 
down,  and  forms  another  pyramid  at  some  dis- 
tance. It  is  these  that  are  called  the  tabks  des 
glaciers,  of  w-hich  fine  examples  are  afforded  by 
the  glaciers  of  the  Aar.  If  these  fragments  do  not 
exceed  an  inch  in  diameter,  a  phenomenon  of  a 
different  description  takes  place.  Absorbing  the 
solar  rays,  by  their  property  as  opaque  bodies, 
more  rapidly  than  the  ice,  their  entire  mass,  (not 
the  surface  merely,  as  in  large  blocks)  becomes 
raised  to  a  high  temperature.  Instead,  therefore, 
of  protecting  the  ice  beneath  them,  they  cause  it 
to  melt,  and  form  holes  which  often  penetrate  to  a 
great  depth;  they  even  pierce  the  glacier  from  one 
side  to  the  other;  for  as  long  as  a  constant  cause 
of  heat  remains  at  the  upper  orifice,  the  water 
■which  fills  them  is  warmed  above  zero,  then  de- 
scends by  virtue  of  its  maximum  of  density  to  the 
inferior  beds,  where  it  continues  to  perforate  the 
ice  by  slowly  melting  it.  When  we  add  to  these 
phenomena  the  small  currents  of  water  running  in 
every  direction,  uniting  into  torrents,  and  throwing 
themselves  in  cascades  into  the  larger  crevices 
■which  open  or  close  by  turns,  we  shall  be  enabled 
to  form  an  idea  of  the  perpetual  movement  going 
forward  at  the  surface  of  a  glacier. 

These  blocks,  scattered  over  the  glacier,  thus 
move  along  with  it,  and  at  last  reaching  its  edges, 


and  being  continually  thrown  off,  they  accumulaie 
and  form  musses  of  debris  more  or  less  consider- 
able, which  arc  named  moraines  among  llie  Alps. 
These  moraines  are  either  lateral,  disposed  along 
the  glacier  parallel  to  its  sides;  or  terminal, 
bounding  its  lower  extremity,  and  usually  de- 
scribing a  semicircle ;  or  finally,  median,  forming 
long  tracks  on  the  surface  of  the  interior  of  the 
glacier  itself.  These  latter  are  occasioned  by  a 
union  of  the  two  lateral  moraines  of  two  glaciers 
descending  two  diflerent  gorges,  and  uniting  in  the 
same  valley.  The  two  glaciers  never  become 
blended,  as  might  be  supposed ;  each  preserves  its 
own  direction  and  rate  of  progress,  the  line  of 
separation  being  the  two  lateral  moraines,  ■which 
touch  each  other  in  such  a  manner  as  to  form  only 
one.  However,  when  the  progress  of  the  two 
glaciers  is  very  unequal,  something  like  a  division 
of  the  moraine  takes  place,  and  we  then  see  two 
or  three  parallel  tracks,  as  in  the  glacier  of  the 
Aar.  These  median  moraines  produce  the  phe- 
nomena of  tables  des  glaciers  on  a  large  scale. 
Being  placed  at  first  in  the  depression  formed  by 
the  union  of  the  two  convex  surfaces  of  the  conti- 
guous glaciers,  and  protecting  the  ice  which  they 
cover  from  evaporation,  they  are  soon  elevated  on 
a  base  of  ice,  usually  in  the  shape  of  an  ass's  back, 
which,  however,  disappears  where  the  moraine 
spreads  out  towards  its  extremity.  (Glacier  of 
the  Aar.) 

Let  us  now  examine  what  is  the  action  of  the 
ice  on  the  surface  which  it  traverses.  Here,  also, 
we  find  fragments  of  rocks,  which,  by  being 
pressed  and  ground,  as  if  between  the  stones  of  a 
mill,  are  comminuted,  or  arrive,  in  the  form  of 
rounded  pebbles,  at  the  lower  part,  where  they 
form  the  base  on  which  the  extremity  of  the 
glacier,  and  also  the  terminal  moraine  itself, 
usually  rest.  While  moving  along  a  rocky  alter- 
able surface,  the  ice,  by  modifying  it,  produces 
various  phenomena,  the  principal  of  which  are 
the  following : 

It  levels  it  by  the  friction,  and  polishes  it  some- 
times as  perfectly  as  could  be  done  by  the  marble- 
cutter,  cutting  the  fossil  bodies  and  concretions 
which  it  meets  in  its  progress,  and  exercising  its 
action  equally  upon  the  bottom  of  the  bed  and  its 
sides. 

It  rounds  off  all  the  angles  and  inequalities  of 
the  ground,  giving  them  a  manuniliform  appearance, 
or  transforming  them  into  protuberances  with 
rounded  surfaces. 

M'lien  the  ground  admits,  it  scoops  out  broad 
furrows,  from  an  inch  to  a  foot  in  diameter,  the 
length  of  which  is  to  the  direction  of  the  movement 
of  Xhc  ice,  and  of  lliese  the  surface  is  equally 
polished,  and  the  angles  nibbed  off.  Here,  also, 
might  be  mentioned  spoon-shaped  depressions, 
resembling  the  commencement  of  a  furrow  which 
has  not  been  continued,  occasioned  by  certain 
movements  of  the  ice,  for  which  it  is  diflicuU  to 
account.  They  might  be  called  the  cuts  of  a 
chisel  in  the  flat  surface  of  the  rock. 

Particles  of  the  hardest  sand,  which  are  always 
found  between  the  ice  and  the  rock,  such  as  small 
crystals  of  quartz,  &c.,  produce  the  same  cfl'cct  as 
so  many  diamonds,  by  forming  lines  on  these 
polished  surfaces,  which  are  thus  covered  with  a 
multitude  of  rectilinear  striffi  parallel  to  each 
other.  These  strife  have  no  dependence  on  the 
stnicture  of  the  rock;  they  do  not  follow  its 
cleavage ;  tliey  are  seen  to  cut  in  two  the  crystals 
they  traverse  ;  they  arc  always  in  lines  of  great 
inclination,    and  follow  the  directiou  whiidi    tin- 
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form  of  the  subjacent  ground  has  fiivcii  to  the  ice, 
whether  in  its  regular  progress  or  accideutal  devi- 
ations. Tliey  cann(jt  be  attributed  therefore,  as 
has  been  done  by  Dehu;,  to  rapid  currents  of  water, 
nor  to  nuiddy  currerits  filled  with  fragments  of 
rocks,  as  some  other  observers  are  inclined  to 
believe.  'I'he  debacle  of  the  Dent  du  Midi,  which 
presented  a  iiuc  example  of  a  current  of  this 
nature,  has  not  left  any  trace  of  this  kind  in  any 
part  of  its  course. 

Finally,  we  perceive,  on  surfaces  which  the  ice 
has  left,  other  furrows,  not  rectilinear  but  undu- 
lated, often  running  into  each  other,  and  generally 
following  the  line  of  the  greatest  declivity.  These 
are  called  Carrenfehler  in  some  parts  of  the  Alps. 
These  furrows  are  evidently  owing  to  the  erosion 
of  waters  circulating  beneath  the  glace,  and 
gradually  scooping  out  a  bed  down  the  declivity. 
Other  erosions  are  likewise  observed,  exactly  re- 
sembling those  produced  by  a  cascade  in  the  place 
where  it  ialls,  and  which  probably  have  no  other 
origin. 

All  these  actions  of  the  ice  are  somewhat  modi- 
fied by  the  nature  of  the  rock  on  which  they  are 
exercised.  Granite  becomes  rounded  in  large 
masses,  and  broad  convex  surfaces  of  a  pretty 
uniform  description.  The  masses  in  limestone  are 
smaller,  and  acquire  the  most  perfect  polish.  It 
alone  presents  beautiful  surfaces,  resembling  those 
of  a  slab  of  marble  from  the  hands  of  the  work- 
man. Gneiss  and  the  schists  are  more  furrowed, 
although  often  in  a  direction  transverse  to  their 
beds. 


MICROSCOPIC  OBJECTS. 

The  minute  objects  of  creation  are  so  numerous, 
and  so  varied,  that  it  is  extremely  difficult  to  make 
a  judicious  arrangement  of  them,  fully  to  answer 
the  purpose  of  the  microscopical  inquirer,  without 
appearing  to  descend  to  trivialities.  The  design  of 
the  present  and  future  jiaper-s  is  to  offer  a  few  prac- 
tical remarks  upon  each  class  of  objects  as  they 
suggest  themselves  to  our  notice,  and  with  such  an 
arrangement  as  to  be  easily  understood.  We  shall 
first  treat  on  the  microscopical  illustrations  offered 
in  the  vegetable  kingdom,  they  being  mostly  of 
easy  acquisition  and  not  requiring  any  very  power- 
ful instrument  or  very  nice  manipulation. 

Pollen, — is  that  fine  dust  which  separates  itself 
from  the  stamens  or  thread-like  bodies,  which  are 
found  next  within  the  corolla  or  blossom  of  a  flower. 
We  are  accustomed  to  see  it  as  a  yellow  powder 
frequently,  but  it  by  no  means  always  takes  this 
color;  various  shades  of  orange,  and  through  that  to 
the  bright  browns  are  oommon,  and  yet  to  see  it  of 
a  complete  brown  or  umber  color  is  extremely  rare. 
Shades  of  purple,  blue,  scarlet,  and  flesh  color  are 
frequent.  In  the  garden  tulip  it  is  quite  black, 
though  tlds color  of  pollen  is  raie,  and  still  more  so 
white  and  green ;  in  truth  we  remember  no  plant  in 
which  either  of  these  colors  occurs — but  the  shape 
and  texture  are  more  to  the  microscopists  purpose. 
Pollen  is  mostly  spherical,  or  oval,  sometimes  with 
a  smooth  at  others  with  a  roughened  or  mamillated 
surface,  other  shapes  occur,  and  some  of  tlium  ex- 
tremely curious  ;  in  plants  which  are  by  no  means 
uncommon,  thus  the  pollen  of  thr  St.  John's  wort, 
anil  the  spider-wort,  is  formed  like  a  long  spindle, 
tha:  is  like  an  oval  drawn  to  a  point  at  both  ends, 
(Fig.  4.)       The  pollen  of  the  lily  is  of  the  same 


shape,  but  dotted  on  its  surface,  and  with  a  pro- 
jecting line  from  end  to  end!  That  of  the  common 
clover  is  like  an  oblong  shell ;  of  the  borage  it  is 
of  the  same  shape,  but  with  bright  specks  upon  it ; 
of  the  primrose  and  cowslip  it  is  also  oblong,  but 
without  particular  markings ;  that  of  the  violet 
resembles  a  brick  ;  of  the  comfrey  plant  like  two 
globes  united  ;  of  the  jonquil  kidney-shaped.  The 
pollen  of  the  Spanish  broom  is  curiously  belted ; 
of  the  tuberose  somewhat  triangular,  and  of  the 
phlox  still  more  decidedly  so,  and  with  ?.  round  ball 
upon  each  point.  Such  remarks  as  these  might  be 
multiplied  almost  without  end.  The  following  list 
contains  many  which  are  well  worth  examination, 
either  from  their  shape,  or  the  markings  on  their 
surfaces. 


Lopezia. 

Euphorbia. 

Acanthus. 

Campanula. 

Calla. 

Pimpernel. 

Holly  oak. 

Larkspur. 

Lychnis,  Scarlet. 

Mallow. 

Malope  trifida. 

Marvel  of  Peru. 

Nettle. 

Pink. 

Passion  Flower. 

Mignionette. 

Cucumber. 


Orchideous  Plants. 

Sunflower. 

Convolvulus. 

Pompion. 

Geranium. 

Scarlet  Sage. 

Thrift. 

Tulip. 

Fox-glove. 

Arbutus. 

Moth  Mullein. 

Nettle. 

Poppy. 

Turk's-Cap  Lily. 

Jasmine. 

Fuschia. 

Pine  Tree. 


The  organization  visible  in  the  pollen  of  different 
plants  is  varied,  and  much  more  complicated  than 
we  might  at  first  suppose.  The  pollen,  for  exam- 
ple, of  the  pinus  sylvestris,  or  Scotch  fir,  is  divided 
into  four  cells  of  which  the  two  lateral  ones  pre- 
sent a  yellow  packet  at  their  extremities,  while  the 
anterior  one  is  transparent,  and  the  posterior  one 
white  and  opaque.  The  grains  of  the  grass  tribe 
appear  to  have  a  central  packet  of  still  smaller 
grains,  although  they  themselves  are  not  more  than 
the  two-thousandth  five-hundredth  part  of  an  inch 
in  diameter.  The  pollen  of  the  field  convolvulus 
appears  to  consist  of  six  cells — of  which  three  are 
opaque,  and  three  transpsirent,  looking,  therefore, 
like  a  parti-colored  ball.  The  hybiscus  seriacus 
has  its  pollen  grains  covered  apparently  with  thick 
short  hairs,  llie  organization  of  the  marvel  of 
Peru  is  like  the  cells  of  a  honey-comb. 

Raspail  in  his  "  Organic  Chemistry"  asserts,  that 
each  grain  of  pollen  is  in  its  young  state  attached 
to  the  iimer  surface  of  the  anther  by  a  fine  thread 
or  gut,  which  botanists  have  taken  for  interlacing 
filaments  disposed  at  random  ;  and  also  that  the 
point  of  union  of  these  to  the  grains  may  be  easily 
discerned,  forming  as  in  seeds  a  complete  hilum, 
or  scar.  He  saj's,  "  by  making  a  grain  of  pollen 
revolve  in  the  water  of  an  object  holder,  it  is  easy 
to  observe  the  hilum,  as  it  passes  beibre  the  eye, 
sometimes  carrying  with  it  a  fragment  of  the  cel- 
lular texture  ;  but  to  prove  it  more  plainly,  it  is 
necessary  to  place  a  graiji  of  pollen  in  sulphuric 
acid,  which  dissolving  the  opaque  substances  con- 
tained in  it,  without  attacking  its  involucrum,  allows 
the  opening  of  the  hilum  to  be  distinctly  seen." 

The  organic  structure  of  pollen  requires  rather  a 
high  power,  and  it  must  be  mounted  as  a  transparent 
object,  or  rather  placed  in  water,  alcohol,  ether,  or 
acid.     Its  shape  is  best  seen  by  the  light  reflected 
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from  the  silver  cup,  or  reflector  usually  attached  to 
microscopes,  and  with  a  very  moderate  power. 
With  the  Stanhope  lens  it  may  he  viewed  with 
much  advantage,  it  being  only  necessary  to  touch 
one  end  of  the  lens  against  the  anthers  of  any 
flower  when  expanded,  which  will  collect  a  suf- 
ficiency of  the  fine  dust. 


A      %      u 


d        ^i       a 


^ 


The  above  figures  illustrate  some  of  the  forms 
of  farina,  or  pollen.  No.  1,  is  a  stamen  before 
opening.  A  is  called  the  anther,  or  pollen  box. 
B  the  filament,  or  thread,  which  supports  it.  No.  2, 
shows  the  same  stamen  scattering  its  grains. 
No.  3  is  the  pollen  of  the  sun-flower.  No.  4  ditto 
of  the  St.  John's  wort.  No.  5  ditto  of  the  syca- 
more tree.  No.  6  ditto  of  the  pink.  No  7  ditto 
of  the  jonquil.  No.  8  dittojof  the  campunula  media, 
Canterbury  bell.  No.  9  ditto  of  the  phlox.  No.  10 
ditto  of  the  bugloss.  No.  11  ditto  of  the  violet. 
No.  12  ditto  of  the  comfrey,  (Symphytum  oflacinale.) 
No.  13  ditto  of  the  euphorbia,  (spurge,  or  milk- 
wort ;  and  No.  14  that  of  the  tuberose. 

(To  be  continued.) 


BLOWING  UP  OF  THE  ROYAL  GEORGE. 

The  melancholy  fate  of  this  fine  vessel,  which  sud- 
denly went  down  with  all  ou  board,  at  Portsmouth, 
.June  the  28th,  1782,  by  which  calamity  Admiral 
Kempenfelt,  with  900  persons  were  lost,  has  been 
thrust  upon  the  public  attention,  for  some  months 
past,  by  the  successful  attempts  of  Col.  Pasley  to 
remove  the  remains  of  the  hulk  from  its  situation, 
where  it  much  impedes  the  safe  navigation  of  ves- 
sels into  the  harbour  of  Portsmouth,  as  well  as 
those  which  sail  along  the  coast.  The  method  of 
accomplishing  this  is  blowing  the  vessel  to  pieces. 
The  material  employed  is  gunpowder,  and  the  agent 
to  inflame  it  galvanism — an  agent  which  has  been 
found  invariably  successful,  infinitely  more  so  than 
the  conveyance  of  the  common  electrical  shock, 
■which  was  suggested  and  somewhat  put  to  trial  by 
Mr.  Harris  some  years  since. 

We  have  been  led  to  this  subject  now  because 
although  all  the  daily  prints  and  weekly  magazines 
have  echoed  each  other  in  what  has  been  done,  yet 
the  method  of  it  has  hitherto  been  left  unexplained. 
The  firing  of  gunpowder  by  common  electricity  we 
explained  in  Part  V,  page  148  ;  and  it  was  there 
seen  that  the  fluid  acted  independent  of  any 
assistant  agent,  which  occasioned  the  ignition  of 
the  powder;  in  galvanism,  another  principle  is  acted 
upon.  It  being  known  that  a  gdvanic  shock,  (that 
is,  a  stream  of  the  fluid)  when  made  to  pass  through 
a  fine  platina  wire,  raises  the  temperature  of  the 
■wire,  so  that  it  becomes  of  a  white  heat,  and 
sufficient  to  inflame  gunpowder — which  it  does  so 
effiectually,  that  when  the  apparatus  is  in  good 
order,  no  possible  disappointment  in  this  part  of 
the  experiment  can  arise.  The  galvanic  battery  is 
contained  La  a  boat,  moored  about  500  feet  distant 
from  the  perpendicular  of  the  hulk.  Two  ropes, 
(which  are  made  as  follows,)  proceed  from  the  boat 
to  the  cylinder  of  powder.  A  copper  wire  is  care- 
lully  covered  with  cotton,  this  is  coated  well  with 
caoutchouc,   or    Indian  rubber,     which    therefore 


forms  a  tube  around  it,  capable  of  preventing  tiic 
contact  of  the  water  and  the  wire,  that  thus  the 
shock  may  be  in  no  degree  diminished.  To  keep 
these  pre])arcd  wires  from  breaking  by  tension  or 
casual  injury  each  is  inclosed  in  the  centre  of 
three  ropes,  which  are  bound  tightly  together  j 
throughout  their  whole  length,  by  rope  yam  being  * 
twisted  round  them,  and  during  the  process  of 
twisting,  &c.,  tar  is  liberally  used,  which  they  of 
course  soak  uj)  until  saturated.  The  cylinder  con- 
taining the  explosive  material  is  a  strong  tin  or 
iron  case,  capable  of  holding  from  20  to  1200  lbs. 
of  powder — of  resisting  every  external  pressure, 
and  yet  not  so  strong  as  to  diminish,  except  in  a 
very  small  degree,nhe  force  of  the  explosion,  and 
above  all  things  water-tight.  This  is  the  larger 
cylinder,  to  which  a  smaller  cylinder  containing 
only  a  pound  or  two  of  powder  is  aflixed.  It  is 
into  this  latter  vessel  that  the  wires  from  the  battery 
are  conveyed.  The  manner  of  their  attachment  to 
the  platina  wire  is  seen  in  the  following  cut,  where 
P  and  N  represent  the  two  poles  of  the  battery, 
and  A  the  wire  w^hich  connects  them.  The  outer 
frame  is  supposed  to  be  a  section  of  the  small 
cylinder  above  mentioned,  and  in  which  the  powder 
surrounds  the  wire,  and  is  also  connected  by  un- 
interrupted communication  with  the  larger  quantity 
in  the  other  vessel. 


The  cylinders  being  prepared  are  carefully  lowered 
to  the  bottom  of  the  sea,  and  by  the  assistance  of 
the  divers,  attached  to  a  convenient  part  of  the 
hulk.  The  instant  the  two  poles  of  the  battery  in 
the  boat  above  are  placed  in  contact  with  each 
other,  the  shock  passes,  and  the  explosion  ensues. 
By  these  unerring  means  in  a  short  time  the  an- 
chorage ofl"  Spithead  will  be  cleared  from  the  great 
impediment  which  has  existed  there  so  long,  and 
which  there  was  no  means  of  removal  until  the 
science  of  galvanism  lent  its  powerful  and  certain 
aid. 

The  progress  that  has  already  been  made,  and 
also  a  cursory  remark  or  two,  will  be  seen  in  an 
extract  from  a  letter  inserted  in  The  Times  a  few 
days  back  by  Col.  Pasley,  and  which  is  attached. 
In  addition  to  which  it  may  be  remarked,  that  the 
total  quantity  of  powder  consumed  has  been  12,940 
lbs-,  and  that  the  articles  recovered  have  more  than 
paid  all  expenses  attending  the  operations. 


iX^s:-- 


The  above  cut  shows  another  arrangement  of 
the  wires,  which  is  found  more  convenient  in  mutiy 
circumstances,  particularly  in  the  blotting  of  rocks. 
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it  is  also  exactly  the  same  apparatus  which  is  used 
when  inflaming  a  bladder  of  hj^drogen  gas  by  a 
common  electrical  shock,  the  fine  wire  at  the 
bottom  being  only  removed.  A  represents  a  round 
plug  of  baked  wood,  or  better  than  this,  ivory, 
which  in  galvanic  blasting  is  driven  tightly  in  the 
rock,  a  hole  being  previously  bored  and  filled  with 
gunpowder.  P  and  N  are  the  two  requisite  wires, 
passing  through  the  wood  and  connected  with  the 
fine  platina  wire  at  the  lower  end.  C  represents  a 
groove  necessary  to  tie  the  bladder  of  gas  to  the 
plug  when  used  for  the  electrical  purpose  mentioned 
above,  but  not  necessary  when  used  for  the  other 
purpose. 

Extract  from  Colonel  Pasley's  Letter. 

"  We  have  recovered  12  guns,  5  gun  carriages, 
100  beams  and  riders,  or  large  fragments  of  them, 
exclusive  of  other  timbers,  planks,  and  copper, 
besides  the  cooking  place  and  boilers  complete — 
the  stem  and  great  part  of  the  bows  on  each  side  of 
it — the  two  capstans — part  of  the  main-mast — and 
all  that  remained  of  the  fore-mast. 

"  The  divers  informed  me,  soon  after  we  com- 
menced our  operations  in  August  last,  that  on 
going  down  to  the  bottom  outside  of  the  wreck,  on 
a  calm  day,  when  the  sun  shines,  they  can  just 
distinguish  the  outline  of  it  as  a  dark  mass,  but 
nothing  more. 

"  No  part  of  the  Royal  George  ever  rose  to  the 
surface  after  our  explosions,  except  some  large 
fragments  of  the  main-mast,  which  were  imme- 
diately recovered  by  the  boats  on  duty,  and  carried 
into  the  dock-yard,  and  no  barnacles  were  found 
on  any  part  of  the  wreck,  to  which  a  number  of 
oysters,  and  actbiece,  or  sea  anemonies,  only,  had 
attached  themselves  in  great  abundanc;e." — Times, 
Nov.  19. 


PURPLE   OF  CASSIUS. 

Purple  of  Cassius,  (Gold  purple,)  is  a  vitrifiable 
pigment,  which  stains  glass  and  porcelain  of  a 
beautiful  red  or  purple  hue.  Its  preparation  has 
been  deemed  a  process  of  such  nicety,  as  to  be  liable 
to  fail  in  the  most  experienced  hands.  The  follow- 
ing observations  will,  I  hope,  place  the  snbject  upon 
a  surer  footing. 

The  proper  pigment  can  be  obtained  only  by 
adding  to  a  neutral  muriate  of  gold  a  mkture  of 
the  protochloride  and  perchloride  of  tin.  Every 
thing  depends  upon  this  intermediate  state  of  the 
tin ;  for  the  protochloride  does  not  afford,  even  with 
a  concentrated  solution  of  gold,  either  a  chesnut- 
brown,  a  blue,  a  green,  a  metallic  precipitate,  or 
one  of  a  purple  tone  ;  the  perchloride  occasions  no 
precipitate  whatever,  whether  the  solution  of  gold 
be  strong  or  dilute  :  but  a  properly  neutral  mixture 
of  1  part  of  crystallized  protochloride  of  tin,  with 
2  parts  of  crystallized  perchloride,  produces,  with  1 
part  of  crystalliied  chloride  of  gold  (all  being  in 
solution),  a  beautiful  purple-colored  precipitate. 
An  excess  of  the  protosalt  of  tin  gives  a  yellow, 
blue,  or  green  cast;  an  excess  of  the  persalt  gives 
a  red  and  violet  cast;  an  excess  in  the  gold  salt 
occasions,  with  heat  (but  not  otherwise),  a  change 
from  the  violet  and  chesnut-brown  precipitate  into 
red.  According  to  Fuchs,  a  solution  of  the  ses- 
quioxide  of  tin  in  muriatic  acid,  or  of  the  sesqui- 
chloride  in  water,  serves  the  same  purpose,  when 
dropped  into  a  very  dilute  solution  of  gold. 


Buisson  prepares  gold-purple  in  the  following 
way.  He  dissolves,  first,  1  gramme  of  the  best  tin 
in  a  sufficient  quantity  of  muriatic  acid,  taking  care 
that  the  solution  is  neutral ;  next,  2  grammes  of  tin 
in  aqua  regia,  composed  of  3  parts  of  nitric  acid, 
and  1  part  of  muriatic,  so  that  the  solution  can 
contain  no  protoxide  ;  lastly,  7  grammes  of  fine 
gold  in  a  mixture  of  1  part  of  nitric  acid,  and  6  of 
muriatic,  observing  to  make  the  solution  neutral. 
This  solution  of  gold  being  diluted  with  oh  litres  of 
water  (about  3  quarts),  the  solution  of  the  per- 
chloride of  tin  is  to  be  added  at  once,  and  afterwards 
that  of  the  protochloride,  drop  by  drop,  till  the 
precipitate  thereby  formed  acquii-es  the  wished-for 
tone;  after  which  it  should  be  edulcorated  by 
washing,  as  quickly  as  possible. 

Frick  gives  tlie  following  prescription  : — I  et  tin 
be  set  to  dissolve  in  every  dilute  aqua  regia  witliout 
heat,  till  the  fluid  becomes  faintly  opalescent,  wlien 
the  metal  must  be  taken  out,  and  weighed.  The 
liquor  is  to  be  diluted  largely  with  water,  and  a  de- 
finite weight  of  a  dilute  solution  of  gold,  and  dilute 
sulphuric  acid,  is  to  be  simultaneously  stirred  into 
the  nitro-muriate  of  tin.  The  quantity  of  solution 
of  gold  to  be  poured  into  the  tin  liquor  must  be 
such,  that  the  gold  in  the  one  is  to  the  tin  In  the 
other  in  the  ratio  of  36  to  10. 

Gold-pur))le  becomes  brighter  when  it  is  dry,  but 
appears  still  as  a  dirty-brown  powder.  Muriatic 
acid  takes  the  tin  out  of  the  fresh-made  precipitate, 
and  leaves  the  gold  either  in  the  state  of  metal  or 
of  a  blue  powder.  At  a  temperature  between  212" 
and  300"  Fahr.,  mercury  dissolves  out  all  the  gold 
from  the  ordinary  purple  of  Cassius. 

Relative  to  the  constitution  of  gold-purple,  two 
views  are  entertai^ied  :  according  to  the  first,  the 
gold  is  associated  in  the  metallic  state  along  with 
the  oxide  of  tin  ;  according  to  the  second,  the  gold 
exists  as  a  purple  oxide  along  with  the  sesquioxide 
or  peroxide  of  tin.  Its  composition  is  differently 
reported  by  difterent  chemists.  The  constituents, 
according  to — 

Gold,    Tin  oxide. 
Oberkampf,  in  the  purple  pre- 
cipitate, are         -         -         -     39-82         60-18 
violet      ditto     20-58  79-42 

Berzelius        -         -         -         -     30-725       69-275 
Buisson          ...         -     30-19         69-81 
GayLussac              -         -         -     30-89         69-11 
Fuchs 17-87         82-13 

If  to  a  mixture  of  protochloride  of  tin,  and  per- 
chloride of  iron,  a  properly  diluted  solution  of  gold 
be  added,  a  very  beautiful  purple  precipitate  of 
Cassius  will  immediately  fall,  while  the  iron  will  be 
left  in  the  liquid  in  the  slate  of  a  protochloride. 
The  purple  thus  prepared  keeps  in  the  air  for  a  long 
time  without  alteration.  Mercury  does  not  precipi- 
tate the  smallest  trace  of  gold. 


YEAST. 

Ykast  is  the  barm  or  froth  which  rises  in  beer, 
and  other  malt  liquors,  during  a  state  of  fermen- 
tation. When  thrown  up  by  one  quantity  of  malt 
or  vinous  liquid,  it  may  be  preserved  to  be  put 
into  another,  at  a  future  period  ;  on  which  it  wiU 
exert  a  similar  fermentative  action.  Yeast  is  like- 
wise used  in  the  making  of  bread,  which  without 
such  au  addition  would  be  heavy  and  unwholesome. 
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It  has  a  \-inous,  sour  odour  ;  a  bitter  taste,  arising 
from  the  hops  in  the  malt  liquor  :  and  it  reddens 
the  vegetable  blues.  \\'hen  it  is  filtered,  a  matter 
remains  which  possesses  properties  similar  to  vege- 
table gluten  ;  by  this  separation  the  yeast  loses  the 
property  of  exciting  fermentation,  but  recovers  it 
again  when  the  gluten  is  added.  The  addition  of 
yeast  to  any  vegetable  substance,  containing  sac- 
charine matter,  excites  fermentation  by  generating 
a  quantity  of  carbonic  acid  gas.  This  very  useful 
substance  cannot  be  always  procured  conveniently 
from  malt  liquors  for  baking  and  brewing  ;  the 
following  methods  will  be  found  useful  for  its 
extemporaneous  preparation. 

Fast  Method. — Mix  two  quarts  of  soft  water 
with  wheat  flour,  to  the  consistence  of  thick  gruel, 
boil  it  gently  for  half  an  hour,  and  when  almost 
cold,  stir  into  it  half  a  pound  of  sugar  and  four 
spoon.sfuls  of  good  yeast.  Put  the  whole  into  a 
large  jug,  or  earthen  vessel,  with  a  narrow  top,  and 
place  it  before  the  fire,  so  that  it  may,  by  a  mode- 
rate heat,  ferment.  The  fermentation  will  throw  up 
a  thin  liquor,  which  pour  off  and  throw  away  ; 
keep  the  remainder  for  use,  (in  a  cool  place,)  in  a 
bottle,  or  jug  tied  over.  The  same  quantity  of  this, 
as  of  common  yeast,  will  suffice  to  bake  or  brew 
with.  Four  spoonsfuls  of  this  yeast  will  make  a 
fresh  quantity  as  before,  and  the  stock  may  be 
always  kept  up,  by  fermenting  the  new  with  the 
remainder  of  the  former  quantity. 

Another  Method. — Take  six  quarts  of  soft  water 
and  two  handsful  of  wheaten  meal  or  barley ;  stir 
the  latter  in  the  water  before  the  mixture  is  placed 
over  the  fire,  where  it  must  boil  till  two-thirds  are 
evaporated.  When  this  decoction  becomes  cool, 
incorporate  with  it,  by  means  of  a  whisk,  two  drams 
of  salt  of  tartar,  and  one  dram  of  cream  of  tartar, 
previously  mixed.  The  whole  should  now  be  kept 
in  a  warm  place.  Thus,  a  very  strong  yeast  for 
brewing,  distilling,  and  baking,  may  be  .obtained. 
For  the  last-mentioned  purpose,  however,  it  ought 
to  be  diluted  with  pure  water,  and  passed  through  a 
sieve,  before  it  is  kneaded  with  the  dough,  in  order 
to  deprive  it  of  its  alkaline  taste. 

In  countries  where  yeast  is  scarce,  it  is  a  common 
practice  to  twist  hazel-twigs  so  as  to  be  full  of 
chinks,  and  then  to  steep  them  in  ale-yeast  during 
fermentation.  The  twigs  are  then  hung  up  to  dry, 
and  at  the  next  brewing  they  are  put  into  the  wort 
instead  of  yeast.  In  Italy  the  chips  are  frequently 
put  into  turbid  wine,  for  the  purpose  of  clearing  it : 
this  is  effected  in  about  twenty-four  hours. 

Yeast  Cukes. — In  Long  Island,  America,  they 
are  in  the  habit  of  making  yeast  cakes  once  a  year. 
These  are  dissolved  and  mixed  with  tte  dough, 
which  it  raises  in  such  a  manner  as  to  form  it  into 
most  excellent  bread.  The  following  is  the  method 
in  which  these  cakes  are  made  : — rub  three  ounces 
of  hops,  so  as  to  separate  them,  and  then  put  them 
into  a  gallon  of  boiling  water,  where  they  are  to 
boil  for  half  an  hour.  Now  strain  the  liquor  through 
a  fine  sieve  into  an  earthen  vessel,  and  while  it  is 
hot  put  in  three  pounds  and  a  half  of  rye  flour  ; 
stirring  the  liquor  well  and  quickly  as  the  flour  is 
j)ut  in.  When  it  becomes  as  cool  as  wort  for 
brewing,  add  half  a  pint  of  good  yeast.  On  the 
following  day,  whilst  the  mixture  is  fermenting  or 
working,  stir  well  into  it  seven  pounds  of  Indian 
corn  meal,  this  will  render  the  whole  mass  stiff  like 
dough  ;  this  dough  is  to  be  well  kneaded  and  rolled 
out  into  cakes  about  a  third  of  an  inch  in  thickness. 
These  cakes  are  to  be  cut  out  into  large  disks  or 


lozenges,  or  any  other  shape,  by  an  inverted  tumbler 
or  other  instrument,  and  being  placed  on  a  sheet 
of  tinned  iron,  or  on  a  piece  of  board,  are  to  be 
dried  by  the  heat  of  the  sun.  If  care  be  taken  that 
they  are  frequently  turned,  and  that  they  receive  no 
wet  or  moisture,  they  will  become  as  hard  as  ship- 
biscuit,  and  may  be  kept  in  a  bag  or  box,  which  is 
to  be  bung  up,  or  kept  in  an  airy  and  perfectly  dry 
situation.  When  bread  is  to  be  made,  two  cake's 
of  the  above  mentioned  thickness,  and  about  three 
inches  in  diameter,  are  to  be  broken  and  put  into 
hot  water,  where  they  are  to  remain  all  night,  the 
vessel  standing  near  the  fire.  In  the  morning  they 
will  be  entirely  dissolved,  and  then  the  mixture  is 
to  be  employed  in  setting  the  sponge  in  the  same 
way  that  beer  yeast  is  used. 

In  making  a  further  supply  for  the  next  year, 
beer  or  ale  yeast  may  be  used  as  before  ;  but  this  is 
not  necessary  where  a  cake  of  the  old  stock  remains, 
this  acting  on  the  new  mixture  in  precisely  the 
same  way.  If  the  dry  cakes  were  reduced  to  pow- 
der in  a  mortar,  the  same  results  would  take  place 
with  perhaps  more  convenience  and  less  loss  of 
time.  Regarding  the  employment  of  Indian  meal, 
it  is  used  because  it  is  of  a  less  adhesive  nature  than 
wheaten  flour,  but  where  Indian  meal  cannot  easily 
be  procured,  white  pea  meal,  or  even  barley  meal, 
will  answer  the  purpose  equally  well.  The  princi- 
pal art,  or  requisite,  in  making  yeast  cakes,  consists 
in  drying  them  quickly  and  well,  and  in  preventing 
them  from  coming  in  contact  with  the  least  particle 
of  moisture  until  thev  are  used. 


FORMATION  OF  PEARLS. 

Pearls  are  found  in  a  shell  fish  of  the  oyster 
kind,  but  the  formation  of  them  has  puzzled  both 
ancient  and  modern  naturalists,  and  has  given 
occasion  to  several  hypotheses.  Pliny,  Solinus, 
and  others  of  the  ancients,  suppose  them  formed 
of  ihe  dew  which  (they  say)  the  fish  rises  every 
morning  to  the  surface  of  the  ■water,  and  opens 
its  shell  to  imbibe ;  but  this  is  jnuuifcstly  false, 
the  pearl  oysters  growing  fast  to  the  rocks,  and 
never  rising  to  the  surface.  Others  will  have 
pearl  to  he  the  eggs  of  the  fishes  that  pro- 
duce them,  but  this  does  not  consist  with  the 
phenomena,  for  they  arc  found  through  the  whole 
substance  of  the  oyster  :  in  the  head,  the  coat  that 
covers  it,  the  stomach,  and  in  general  in  all  the 
fleshy  and  m\iscul()\is  parts,  so  that  there  is  no 
reason  to  think  that  the  pearls  should  be  in  oysters 
what  eggs  and  spawn  are  in  fowls  an^  fishes. 
This  indeed  may  be  said,  that  there  is  a  iijuUitude 
of  little  eggs  in  form  of  seed,  some  whereof  grow 
and  ripen  whilst  the  rest  continue  nearly  in  the 
same  state,  so  in  each  oyster  one  pearl  is  usually 
found  larger  than  the  rest,  and  which  ripens 
faster  than  the  othoFs  ;  and  sometimes  this  grows 
so  large  as  to  hinder  the  oyster  from  shutting,  in 
which  case  the  fish  rots  and  dies. 

In  the  memoirs  of  the  French  Academy,  M. 
Reaumcr  has  a  very  curious  paper  on  the  forma- 
tion both  of  shells  and  pearls  ;  where  he  observes, 
that  pearls  are  formed  like  stones  in  other  animals, 
as  those  of  the  bladder,  kidneys,  &c.,  and  that 
they  are  a))parcntly  the  efl'ects  of  a  disease  in  tlio 
fish,  deriving  their  origin  from  juices  cxtravasated 
out  6f  some  broken  vessels,  and  detained  and 
fixed  among  the  membranes.  To  evince  the 
possibility  of  this,  ho  shows  that  tlic  sltells  of  sea 
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fishes  as  well  as  those  of  snails,  &c.,  are  wholly 
formefl  of  a  glutinous  strong'  nialtcr  oozing  out  of 
the  body  of  the  animal;  and  therefore  it  is^no 
wonder  tliat  such  animals  as  have  vessels  con- 
taining a  sufficient  quantity  of  strong  matter  to 
build  and  extend  the  sliell,  should  have  enough  to 
form  stones  in  case  the  juice  destined  for  the 
growth  of  the  shell  should  hapiien  to  overflow, 
and  burst  forth  on  any  cavity  of  tlie  body,  or 
among  the  membranes.  To  confirm  this  system, 
he  observes  that  the  inner  surface  of  the  common 
pearl  muscle  is  of  a  motlier-of-pearl  color  in  one 
part,  and  reddish  in  another ;  and  the  pearls 
fouud  in  this  are  likewise  of  two  colors  exactly 
coiTCsponding  with  those  of  the  shell,  whifch 
shows  that  in  the  same  place  Avherein  the  trans- 
piration of  a  certain  juice  had  formed  a  coat  or 
layer  of  shell  of  a  certain  color,  the  vessels  whicli 
c«nveyed  that  juice  being  broke,  a  little  mass  or 
collection  of  it  is  formed,  and  hardening,  becomes 
a  pearl  of  the  same  color  with  that  of  the  shell  to 
which  it  corresponds.  Pearls  have  this  advantage 
over  precious  stones  dug  out  of  rocks,  that  the 
latter  owe  their  lustre  to  the  industry  of  men,  but 
the  former  are  born  with  that  beautiful  water 
which  gives  them  tlieir  value.  They  are  found 
perfectly  polished  in  the  abysses  of  the  sea,  and 
nature  has  put  the  last  hand  to  them  ere  they  are 
separated  from  their  mother. 

There  is  a  curious  method  of  making  counter- 
feit pearls,  which  was  discovered  by  the  Sieur 
Janin,  and  seems  worthy  to  be  described.  This 
artist  having  observed  that  the  scales  of  the  little 
fish  called  the  bleak,  had  not  only  all  the  lustre  of 
the  real  pearl,  but  that  after  beating  them  to  pow- 
der in  water,  they  returned  to  their  former  bril- 
liancy upon  drying,  he  bethought  of  setting  a 
little  mass  thereof  in  the  cavity  of  a  bead,  made 
of  a  kind  of  opal,  or  glass,  which  had  likewise  a 
pearly  color.  For  this  purpose  he  made  use  of  a 
glass  tube  about  six  inches  long,  sharp  at  one  end, 
and  somewhat  crooked,  through  which  he  blowed 
a  drop  of  the  matter  into  the  bead,  and  to  spread 
it  equally  throughout  the  inner  circumference, 
shook  it  gently  a  long  time  in  a  basket  lined  with 
paper.  The  pulverized  scales  fastened  by  Ihis 
motion  to  the  inside  of  the  bead,  resume  their 
lustre  as  they  dry,  and  nothing  remains  but  to 
stop  up  the  aperture,  which  is  done  by  melted 
wax  conveyed  into  it  with  a  tube  like  that  used  in 
introducing  the  dissolved  scales.  The  superfluous 
wax  being  cleared  away  the  beads  were  perforated 
and  strung,  and  then  formed  into  necklaces. 


To  the  Editor  of  the  Macjazine  of  Science. 

Sir. — I  send  you  an  account  of  a  scorpion,  fouiul 
alive  by  some  workmen  when  unloading  sonni 
timber  "(logwood)  from  Cuba,  at  Howley  Quay, 
near  this  town,  in  August  last,  as  soon  as  disco- 
vered it  was  sent  to  a  person  from  whom  I  had 
the  following.  J.  c  k.  rylands. 

Warrintjion. 

"  When  I  received  the  scorpion  I  mentioned 
to  you  it  appeared  much  exhausted ;  thinkhig  it 
was  chilled,  I  took  it  into  the  green-house,  where 
it  was  exposed  to  the  full  glare  of  the  sun,  at  about 
eleven,  a.m.  this  had  little  effect  on  it ;  I  then 
thought  it  might  want  food,  and  laming  a  hive-bee 
dropped  it  upon  the  scorpion's  back,  upon  whi(-h, 
by  the  application  of  the  spur  at  the  extremity  of  its 
tail,  it  threw  the  bee  to  the  distance  of  eight  inches 


or  a  foot,  making  great  exertions  to  escape,  it  also 
exhibited  great  fear  whenever  the  bee  was  put 
near  it. 

"  After  this  it  appeared  totally  exhausted,  and 
thinking  again  that  it  was  cold,  1  put  it  into  a 
sheet  of  writing  paper,  and  covering  it  with  a  bell 
glass  again  exposed  it  to  the  sun,*  it  remained 
some  time  without  moving,  on  putting  a  large 
housefly  near  it,  however,  without  the  least  symp- 
tom of  fear,  the  scorpion  pressed  it  to  its  mouth, 
but  did  not  afterwards  move,  in  about  a  quarter  of 
an  hour  it  was  again  looked  at  and  was  found 
quite  dead." 

*  This  and  tlie  former  exposuro;  no  doubt  hastened  its 
death.  The  habits  of  the  scorpion  are  in  a  great  measure 
nocturnal,  and  when  it  does  come  out  in  the  day  time  it  keeps 
in  the  deepest  shade.  A  damp,  warm,  and  shady  position 
wuuld  therefore  liave  been  the  most  proper  one  in  which  to 
have  placed  it. 


MISCELLANIES. 

Liquid  Lcathert — A  Dr.  Bernland,  of  Larria, 
in  Germany,  is  said  to  have  discovered  a  method 
of  making  leather  out  of  certain  refrue  and  waste 
animal  substances.  A  manufactory  of  this  nature 
has  been  established  near  Vienna.  No  part  of 
the  process  is  explained,  only  it  is  said  that  the 
substance  is  at  one  time  in  a  complete  state  of 
fluidity,  and  may  then  be  cast  into  shoes,  boots  &c. 

To  make  Mack  Chalk. — Chalk  or  charcoal,  is 
first  to  be  sawed  in  3-inch  lengths,  free  from  knots  ; 
then  saw  them  longitudinally  in  narrow  strips. 
Procure  a  tin  trough,  about  4  inches  by  3,  and 
partly  fill  it  with  white  wax  :  and  after  properly 
melted,  the  pieces  of  charcoal  are  to  be  satuated 
for  48  hours,  and  after  draining  they   are  fit  for 

use.  THOMAS  M.  VAUGIIAN. 


PERIES. 

141 — ll.-.vv  is  brass  bron/ed,  and  also  cleaned  for  lacquering  ? 

142 — If  a  phiiiiniet  be  suspended  over  the  side  of  a  moun- 
tain would  it  br  attracted  out  of  its  perpendicularity  ? 

143 — What  is  the  easiest  construction  of  anelectrical  bottle 
which  may  be  charged  by  an  excited  ribbon  ? 

144 — How  are  glasses  put  in  the  rims  of  spectacles?  In  the 
same  way  as  w»tch  glasses  are  put  into  iheir  rims. 

145 — How  arc  the  I'rotean  piciuros.  wiuch  represc  iit  one 
view  liy  d.iy.  ;ind  another  by  night,  painted  aud  managed. 

14';_lWhat  is  the  method  of  making  the  Chinese  artificial 
fire -works? 

14r — How  is  lacquer  for  brass  and  tin-ware  made? 


C0EIRESP0?9DEHTS. 

A  CONSTANT  HEADKR,  (ICxeter,)  will  see  that  we  have 
atiended  to  his  requests,  and  will  still  more  fully  as  early 
as  we  can  inquire. 

STEAM  KNGINK.— A  gentleman  who  writes  on  this  subject 
has  but  anticipated  our  intentions. 


Communications,  nooks  for  Iteview,  Inventions  for  Illus- 
tration. &:c.,  to  be  .addressed  to  the  Kditor,  at  fiS,  Great 
Prcscot  Street ;  to  the  Printer ;  or  lo  the  Publisher.  Ail 
Letters  mu.-;l  be  postpai^l. 

Aovi.KiisEMKNTs,  to  be  inserted  on  the  Wrappers  of  the 
Monthly  Parts,  are  respectfully  solicited. 

C.'VROLUS. — Platina  is  not  made  at  all. 

Answer  to  other  correspondents  in  our  next,  being  obliged  this 
week  to  go  to  prsss  earlier  than  usual. 


Printed  by  D.Francis,  6,\Vhite  Hor." 
Published  every  Saturday  liy  VV.  ]i 
How,  and  niay  be  had  of 
Town  and  tluuntry. 
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MOVEABLE    MAGIC    LANTHORN 
SLIDERS. 

The  sliders  usually  employed  for  the  magic  lanthorn 
are  formed  of  an  ordinary  piece  of  glass,  sur- 
rounded by  a  slight  frame,  altogether  being  at  the 
largest  4  inches  wide  by  12  or  14  long,  and  varying 
from  this  size  to  any  smaller  dimensions,  according 
as  the  lanthorn  may  require  :  for  moveable  sliders 
the  size  should  vary  according  to  circumstances, 
which  will  readily  suggest  themselves  to  those  who 
would  make  them  for  their  own  use. 

The  subjects,  it  need  not  be  said,  are  extremely 
various — views,  grotesques,  processions,  and  alle- 
gorical subjects  are  but  among  the  number,  and 
these  with  numerous  others  may  be  represented 
with  effect  without  implying  any  peculiar  contri- 
vance or  construction  of  the  apparatus,  but  that  is 
not  the  case  with  others  : — objects  may  be  made  to 
appear  and  disappear,  to  increase  or  diminish,  to 
move  and  alter  their  position,  and  to  represent  the 
san)e  object  under  various  circumstances ;  these 
various  improvements  are  occasioned  by  what  are 
called  tnoveahte  sliders,  and  to  explain  the  method 
of  arranging  some  of  them  is  our  present  object ; 
before  entering  into  which,  however,  it  may  be  use- 
ful to  observe,  that  those  glasses  which  are  black- 
ened all  over,  except  where  the  objects  are  to  be 
seen,  are  called  jjhantasmagoreal  glasses,  and  those 
of  which  the  glass  is  left  translucent,  are  called 
magic  lanthorn  glasses. 

±,andscape  Glass. — This  properly  is  not  a  move- 
able slider,  but  one  on  which  several  views  are 
painted,  in  such  a  manner  that  the  one  is  very 
readily  substituted  for  the  other,  witliout  changing 
the  glass,  but  merely  pushing  it  forwards  a  certain 
space  ;  glasses  of  this  kind  are  used  by  Mr.  Childe. 
Fig.  1,  rejnesents  a  glass  of  this  description,  in 
■which  are  seen  four  distinct  views,  separated  from 
each  other  by  a  lighthouse,  tree,  and  ruin. 

Storm  Glass  —The  various  gradations  of  light, 
as  from  night  till  mid-day,  and  also  from  calmness 
to  storm  is  easily  imitated ;  as  follows,  suppose 
Fig.  2  to  be  a  common  slider,  painted  to  represent 
calmness  at  one  end,  both  of  sky  and  sea  ;  a  little 
further  along  it  both  should  appear  a  little  ruffled  ; 
still  further  on  more  so,  and  near  the  other  end 
stormy  and  tempestuous;  this  being  drawn  through 
the  nozzle  of  the  lanthorn  would  of  coiirse  represent 
a  gradation  of  weather,  from  one  extreme  state  to 
that  of  the  other  ;  if  now  a  piece  of  glass  be  taken, 
upon  which  ships  are  drawn,  as  in  the  other  glass 
represented,  and  this  made  to  slide  at  the  back  of 
the  former,  it  would  of  course  rejjresent  those  vessels 
in  quiet  at  one  time,  and  in  danger  another  ;  so 
also,  suppose  the  vessel  to  remain  at  rest,  and  the 
weather  glass  to  be  put  in  motion,  a  variety  of  the 
effect  will  ensue. 

Upon  the  same  principle  one  glass  may  represoit 
a  landscape,  and  a  second,  all  the  gradations  of 
light,  from  the  brightest  day-light  to  the  densest 
gloom,  or  the  quiet  of  a  moonlight  view  ;  a  fine 
effect  may  be  produced  by  the  aid  of  a  third  glass 
representing  moving  figures,  such  as  countrymen 
going  home,  banditti,  gipsies,  &c.,  who  may  by  a 
very  little  contrivance  have  their  fire  and  camp  ket- 
tle. The  way  in  which  a  second  glass  is  fixed,  and 
made  to  work  easily,  is  this  :  let  the  view.  Fig.  3, 
be  the  glass  in  a  frame,  cut  away  the  frame  at  each 
end,  so  that  it  shall  be  even  with  the  glass,  except 
the  thickness  of  a  card,  and  fasten  along  the  glass 
from  end  to  end  two  narrow  strips  of  card,  one  at 


the  top,  the  other  at  the  bottom.  The  glass  which 
is  to  move  is  to  be  cut  of  such  a  size  as  exactly  to 
run  between  the  upper  and  imder  frame,  and  ujjon 
the  strips  of  card :  they  may  be  prevented  falling 
out  by  a  fine  ])in  or  two  driven  close  to  their  outer 
surface  into  the  frame. 

Sliders  in  which  the  Eyes,  §c.  inove. — Fig.  4 
will  explain  this  readily  :  upon  one  glass  are  seen 
two  animal's  heads,  one  to  move  its  eyes,  the  other 
its  mouth ;  the  way  in  which  the  motions  are 
caused  is  easily  managed. — at  A  is  seen  a  white 
space  upon  which  is  painted  a  lower  jaw,  this  is  a 
bit  of  talc,  and  must  in  reality  be  painted  black, 
except  where  the  jaw  comes,  and  a  hole  corres- 
ponding to  it  left  white  in  the  perfect  slider ;  the 
talc  bearing  the  Icrwer  jaw  is  capable  of  moving  up 
aud  down,  by  means  of  the  slight  lever  fastened 
from  it  to  the  frame,  and  projecting  from  it  a  short 
distance  beyond  ;  as  this  projection  is  moved  up  aud 
down,  so  will  the  jaw  in  still  greater  proportion. 
The  motion  of  the  eyes  is  seen  in  B,  where  the 
piece  of  talc  is  left  white,  the  eyes  painted  black, 
and  drawn  backwards  and  forwards  by  the  side 
lever ;  to  prevent  them  moving  too  far  either  one 
way  or  the  other,  a  stud  must  be  put  on  each  side 
of  the  talc  or  of  the  lever  :  this  may  be  a  drop  of 
wax  upon  the  glass  itself,  or  anything  else  which, 
under  particular  circumstances,  may  be  more  con- 
venient. 

Double  Sliders. — These  are  made  by  two  pieces 
of  glass  put  behind  a  fixed  slider  in  a  frame,  so  that 
they  shall  meet  in  the  centre.  One  of  the  most 
common  applications  is  where  a  bust  of  some  noted 
character  is  seen  first  without  extraneous  ornament, 
and  afterwards  with  a  wreath  of  laurel  around  it. 
Upon  the  fixed  glass,  Fig.  5,  is  painted  a  bust  with 
a  wreath  around  it  as  represented ;  the  two  pieces 
of  glass  placed  behind  it  have  black  patches  painted 
on  them,  so  that  when  pushed  close  together  the 
patches  cover  over  the  wreath,  and,  of  course, 
conceal  it  from  view  ;  when  these  are  separated,  by 
drawing  each  outwards  towards  the  end,  the  wreath 
is  exposed.  Glasses  with  single  sliders  of  this 
description  are  easily  made — for  example,  a  man 
with  a  lathered  chin  may  be  represented,  and  a 
barber  standing  over  him,  his  hand  and  razor  may 
thus  be  easily  and  effectually  made  to  display  the 
requisite  motion. 

Change  of  attitude  is  thus  to  be  managed,  see 
Fig.  6  ;  paint  upon  a  common  slider  in  a  frame  a 
man  with  four  arms  and  four  legs,  furnish  it  with 
two  sliders  at  back,  as  in  the  last  experiment,  and 
paint  upon  these  eight  black  patches,  (four  only  are 
seen  in  our  view)  ;  when  the  sliders  are  in  one 
position  these  patches  cover  over  two  of  the  legs 
and  two  of  the  arms,  when  they  are  altered  in 
position  they  cover  over  the  other  legs  and  arms, 
but  at  the  same  time  display  the  former.  Many 
very  laughable  sliders  are  made  upon  this  principle, 
as  a  man  dancing  on  a  tight  rope,  a  clown  in  various 
antics,  a  man  thrown  over  his  horse's  head,  and 
numerous  others. 

A  Ship  Sailing,  on  Fire,  and  a  Hulk,  is  easily 
managed,  but  upon  a  still  different  principle.  See 
Fig.  7.  First,  sup])ose  on  the  fixed  slider  you  paint 
a  hulk,  with  white  around  it,  and  at  the  back  of  it 
place  a  long  single  slider,  painted  black,  except  the 
lower  part,  even  with  the  top  of  the  hulk,  which  is 
to  be  white  all  along,  and  also  at  two  places  of  the 
upper  part,  so  painted  as  at  one  to  represent  the  rig- 
ging and  sails  of  a  ship  on  a  black  ground,  and  at 
the  other  place  the  same  space,  but  painted  with  the 
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masts,  sails,  burning,  &c.,  also  on  a  black  ground  ; 
the  space  beneatli  may  be  tinged  with  red,  to  throw 
a  reflection  on  the  hulk  and  water.  Put  the  slider 
so  that  the  first  shall  apjiear  over  the  hulk,  and  the 
ship  will  be  seen  in  full  glory,  and  perfect ;  suddenly 
change  to  the  next  and  the  sliip  will  seem|  on  fire; 
again  change  the  view,  and  put  a  black  part  of  the 
slider  over  the  ship  and  she  will  seem  but  a  wreck, 
dismasted  and  sinkin:^. 

The  Expanding  Rose,  see  Fig.  8. — Tliis  is  a  very 
effective  design.  Paint  on  a  fixed  slider  a  rose, 
fully  expanded,  with,  if  you  jilease,  leaves,  stem, 
&c.,  and  place  behind  it  two  sliders  made  of  talc,  or 
thin  brass,  or  tin,  so  that  they  will  open  in  the  seg- 
ment of  a  circle,  open  these  by  two  levers,  as  seen 
in  the  second  part  of  our  figure,  pushing  each  lever 
forwards,  which,  as  they  are  supported  in  the  middle 
by  pivots,  will  expand  the  upper  part  of  them,  in 
the  same  degree  as  the  lower  part  is  closed,  then  the 
rose,  which  at  first  was  so  shut  up  by  the  sliders  as  to 
appear  but  a  bud,  will  seem  to  expand  gradually. 
This  effect  aiay  be  obtained  by  simple  double  sliders, 
as  in  the  head  with  the  wreath,  but  it  is  infinitely 
less  natural  than  the  above.  In  one  of  the  views 
of  jNIr.  Childe,  a  Cupid  appears  to  issue  from  the 
rose,  but  this  is  occasioned  by  the  assistance  of  a 
second  magic  lanthorn  ;  such  also  is' the  case  with 
the  figure  of  Fame  dropping  a  wreath,  &c. 

We  could  have  wished  to  have  extended  these 
remarks  to  other  objects  and  cases,  particularly  to 
Mr.  Childe's  exhibition,  but  cannot  do  so  because 
we  forget  the  various  changes  which  he  exhibits. 
We  have,  however,  some  remarks  to  make  at  a 
future  time  on  astronomical  sliders,  and  artificial 
fire-works  (the  la-tter  in  our  next)  and  also  on  the 
general  management  of  the  magic  lanthorn. 

(  To  be  continued.} 


GLASS-BLOWING. 
(Resumed  from  page  270,  and  concluded.) 

Bending. — If  the  tube  is  narrow,  and  the  sides 
are  pretty  thick,  this  operation  presents  no  dif- 
ficulty. You  heat  the  tube,  but  not  too  much, 
lest  it  become  deformed  ;  a  reddish  brown  heat  is 
sufficient,  for  at  that  temperature  it  gives  way  to 
the  slightest  effort  you  make  to  bend  it.  You 
should,  as  much  as  possible,  avoid  making  the 
bend  too  abrupt.  For  this  ])urpose,  you  heat  a 
zone  of  one  or  two  inches  in  extent  at  once,  by 
moving  the  tube  backwards  and  forwards  in  the 
flame,  and  you  take  care  to  bend  it  very  gradually. 

But  if  the  tube  is  large,  or  its  sides  are  thin, 
and  you  bend  it  without  proper  precautions,  the 
force  you  employ  entirely  destroys  its  cylindrical 
form,  and  the  bent  part  exhibits  nothing  but  a 
double  flattening — a  canal,  more  or  less  compressed. 

To  avoid  this  deformity  it  is  necessary,  first,  to 
seal  the  tube  at  one  extremity,  and  then,  wliile 
pi\dng  it  a  certain  curvature,  to  blow  cautiously  by 
the  other  extremity,  which,  for  convenience  sake, 
should  previously  be  drawn  out.  Wlien  tubes 
have  been  deformed  by  bad  bending,  as  above 
described,  you  may,  by  following  tliis  method, 
correct  the  fault ;  that  is  to  say,  upon  sealing  one 
extremity  of  the  deformed  tube,  heating  the  flat- 
tened part,  and  blowing  into  the  other  extremity, 
you  can,  with  care,  reproduce  the  round  form. 


In  general,  tliat  a  curvature  may  be  well-made, 
it  is  necessary  that  the  side  of  the  tube  which  is  to 
form  the  concave  part  be  sufficiently  softened  by 
heat  to  sink  of  itself  equally  in  every  part  during 
the  oi)eratiou,  while  tlie  other  side  be  only  softened 
to  such  a  degree  as  to  enable  it  to  give  way  under 
the  force  ajjplied  to  bend  it.  On  tliis  account, 
after  having  softened  in  a  cherry-red  heat  one.  side 
of  the  tube,  you  should  turn  the  other  side,  which 
is  to  form  the  exterior  of  the  curvature,  towards 
you,  and  then,  exposing  it  to  the  point  of  (he  jet, 
you  should  bend  the  tube  immediately  upon  its 
beginning  to  sink  under  the  heat. 

Soldering. — If  the  tubes  which  you  propose  to 
solder  are  of  a  small  diameter,  pretty  equal  in  size, 
and  have  thick  sides,  it  is  sufficient,  before  joining 
them  together,  to  widen  them  equally  at  their 
extremities,  by  agitating  a  metallic  rod  within 
them. 

But  if  they  have  thin  sides,  or  are  of  a  large 
diameter,  the  biinging  of  tlieir  sides  into  juxta- 
position is  very  difficult,  and  the  method  of  solder- 
ing just  indicated  becomes  insufficient.  In  this 
case  you  are  obliged  to  seal,  and  subsequently  to 
])ierce,  the  two  ends  which  you  desire  to  join.  The 
disposition  which  this  operation  gives  to  their  sides 
very  much  facilitates  the  soldering. 

Finally,  when  the  tubes  are  of  a  very  different 
diameter,  you  must  draw  out  the  extremity  of  the 
larger  and  cut  it  where  the  part  drawn  out  cor- 
responds in  diameter  to  the  tube  which  it  is  to  be 
joined  to. 

When  the  holes  are  well  prepared,  you  heat  at 
the  same  time  the  two  parts  that  are  soldered 
together,  and  join  them  at  the  moment  when  they 
enter  into  fusion.  You  must  ])ush  them  slightly 
together,  and  continue  to  heat  successively  all  their 
points  of  contact ;  whereupon  the  two  tubes  soon 
unite  perfectly.  As  it  is  almost  always  necessary, 
when  you  desire  the  soldering  to  be  neatly  done, 
or  the  joint  to  be  imperceptible,  to  terminate  the 
operation  by  blowing,  it  is  proper  to  prepare  the 
extieme  ends  of  the  tubes  before-hand.  When  the 
points  of  junction  are  perfectly  softened,  and  com- 
pletely incorporated  with  each  other,  you  introduce 
a  little  air  into  the  tube,  which  produces  a  swelling 
at  the  joint.  As  soon  as  this  has  taken  place,  you 
must  gently  pull  the  two  ends  of  the  joined  tube  in 
different  directions,  by  which  means  the  swelled 
portion  at  the  joint  is  brought  down  to  the  size  of 
the  other  parts  of  the  tube,  so  that  the  whole 
surface  becomes  continuous.  The  soldering  is  then 
finished. 

To  solder  a  bulb  or  a  cylinder  between  two  points, 
to  the  extremity  of  a  capillary  tube,  you  cut  and 
seal  one  of  the  points  at  a  short  distance  from  the 
bulb,  and  at  the  moment  when  this  extremity  is  in 
fusion  you  pierce  it  by  blowing  strongly  at  the  other 
extremity.  By  this  means  the  opening  of  tl.e 
reservoir  is  terminated  by  edges  very  much  widened, 
which  facilitates  considerably  its  being  brought 
into  juxta-position  with  the  little  tube.  In  order 
that  the  ends  of  the  two  tubes  may  be  well  in- 
corporated the  one  with  the  other,  you  sliould  keep 
the  soldered  joint  for  some  time  in  the  flame,  and 
ought  to  blow  in  the  tube,  push  the  ends  together 
and  draw  them  asunder,  until  the  protuberance  is 
no  longer  perceptible. 

If,  after  having  joined  two  tubes,  it  should  be 
found  that  there  still  exists  an  optiiing  too  con- 
siderable to  be  closed  by  simply  pushing  the  two 
tubas  one  upon   another,   you   can   clone  such  an 
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opening  by  means  of  a  morsel  of  glass,   applied  by 
presenting  the  fused  end  of  an  auxiliary  tube. 

You  should  avoid  soldering  together  two  different 
species  of  glass — for  example,  a  tube  of  ordinary 
glass  with  a  tube  of  flint-glass  ;  because  these  two 
species  of  glass  experience  a  different  degree  of 
contraction  upon  cooling,  and,  if  joined  together 
while  in  a  fused  state,  are  so  violently  pulled  from 
one  another  as  they  become  cool,  that  the  cohesion 
of  the  point  of  soldering  is  infallibly  overcome, 
and  the  tube  breaks.  You  ought  also,  for  a  similar 
reason,  to  take  care  not  to  accumulate  a  greater 
mass  of  glass  in  one  place  than  in  another. 


PRESERVING  FUNGI. 

As  the  present  is  the  season  -when  fungi  abound  in 
every  situation,  it  may  not  be  uninteresting  to  our 
country  readers  to  learn  their  uses,  and  to  botanists 
to  know  the  mode  of  preparation  for  the  herbarium 
adopted  by  Dr.  Klotch  and  Dr.  Hooker,  both  of 
whom  are  known  to  have  bestowed  so  much  atten- 
tion on  this  difficult  part  of  botany. 

Their  qualities  are  various,  many  are  used  very 
extensively  as  articles  of  food,  a  few  are  endowed 
with  valuable  medicinal  properties,  numbers  are 
highly  poisonous,  and  the  ravages  of  several  in 
dock-yards,  corn-fields,  orchards,  &c.,  are  incal- 
culable. ^  A  few  possess  (he  remarkable  property 
of  exhaling  hydrogen  gas.  Some,  however,  exhale 
carbonic-acid  gas  and  inhale  oxygen. 

In  this  country.  Fungi  are  so  generally  objects 
of  prejudice  and  disgust,  that  their  real  importance 
as  useful  productions,  is  little  appreciated.  With 
the  exception  of  the  common  Mushroom,  scarcely 
a  single  species  of  Agaric  is  in  general  accurately 
distinguished,  and  though  many  speak  of  another 
kind,  under  the  name  of  Champignon,  there  are 
few  persons  who  know  what  to  gather,  and  the 
latal  mistakes  which  have  in  consequence  been 
made,  have  increased  the  disinclination  to  the  use 
of  any  but  the  Mushroom.  Tn/Jfels  and  Morels 
are  so  local  and  scarce,  that  they  are  by  no  means 
generally  known,  seldom  appearing  at  common 
tables,  and  probably  the  greater  part  of  what  are 
sold  is  imported.  Agaricus  Georgii,  A.personatus 
and  A.  procerus  are  occasionally  brought  to  Covent 
Garden  Market,  but  their  consumption  is  quite 
trifling.  Boletus  edulis,  which  is  a  most  abundant 
and  excellent  species,  is,  I  believe,  altogether 
unknown,  and  the  same  may  be  said  of  several 
approved  kinds,  which,  on  the  continent,  are  in 
constant  use  and  regularly  exposed  for  sale. 
Indeed  in  many  parts  of  Europe,  but  especially 
Poland  and  Russia,  they  form  a  most  important 
part  of  the  food  of  the  common  people,  and  in  the 
latter  country  whole  tribes  are  mainly  supported 
by  them,  scarcely  any  species,  except  the  dung 
andy?2/  Agarics,  being  rejected.  Even  those  kinds 
-which  are  elsewhere  refused  by  common  consent 
as  poisonous,  on  account  of  their  extreme  acridity, 
are  taken  with  impunity,  being  extensively  dried 
or  pickled  in  sah  or  vinegar -for  winter  use.  It  is 
probable  that  this  liarmlessness  arises  from  the 
particular  mode  of  preparation,  for  from  the  exact 
account  of  Pallas,  and  the  general  difl'usion  of 
various  species  in  various  countries,  there  is  no 
reason  to  doubt  the  fact,  that  sorts  justly  esteemed 
poisonous  are  really  used  ;  and  it  is  well  known 
that  the  noxious  qualities  of  the  most  virulent 
species,  Agaricus  vcrnus,  are  communicated  to 
brine,  vinegar,  &c.,  and  that  the  Olive-tree  Agaric 


loses  all  its  poisonous  properties  when  salted,  and 
becomes  eatable.  The  pickle  is  probably  in 
general  thrown  away ;  while  as  to  dried  fungi,  I 
liave  been  informed  by  a  gentleman  of  great  acute- 
ncss  and  observation,  that  in  some  town  of  Poland, 
where  he  was  detained  as  a  prisoner,  he  amused 
himself  with  collecting  and  drying  the  various 
fungi  which  grew  within  its  walls,  amongst  which 
were  many  commonly  reputed  dangerous,  and 
that,  to  his  great  surprise,  his  whole  collection 
was  devoured  by  the  soldiers.  Indeed  two  poi- 
sonous piinciples  have  been  discovered  in  fungi, 
one  of  which  is  aofugaceous  that  it  is  dispelled  by 
heat,  or  the  act  of  drying,  or  by  immersion  in 
acids,  alkalies,  or  alcohol ;  the  other  is  more  fixed 
and  resists  such  processes ;  and  it  is  well  observed 
by  the  late  Professor  Burnett,  in  his  outlines  of 
Botany,  §  725,  "  in  certain  situations,  truffles, 
morels,  andcom7non  mushrooms,  are  nearly  flavour- 
less, while  in  others  their  grateful  tastes  and 
smells  are  highly  developed  ;  and  in  a  similar  way 
certain  fungi,  which  are  eatable  in  one  country 
or  when  gathered  from  one  situation,  are  deleteri- 
ous when  growing  in  another;  this  difference 
depending  upon  the  greater  or  less  quantity  of 
poisonous  matter  formed,  the  production  of  which 
may  be  favoured  or  suppressed  by  external  physical 
circumstances,  just  from  the  same  cause  as  Celery 
is  said  to  be  poisonous  and  Sea-kale  and  Asparagxts 
not  eatable  when  growing  wild,  but  which  become 
bland  and  esculent  when  chance  or  culture,  by 
excluding  light,  prevents  the  formation  of  their 
acrid  principle."  It  is  however  the  practice  in 
some  districts  ioyxse  fungi  without  any  preparation 
whatever,  as  in  their  simple  state  they  are  con- 
sidered more  wholesome  and  nutritious.  This 
practice  is  probably  confined  to  kinds  allied  in 
their  qualities  to  Agaricus  campestris,  and  Schwseg- 
riclien  assures  us,  in  a  letter  quoted  by  Persoon, 
that  in  consequence  of  seeing  the  peasants  about 
Nuremberg  eating  raw  mushrooms,  seasoned  with 
anise  and  carraway-seed  along  with  their  black 
bread,  he  resolved  to  try  their  effect  himself,  and 
that  during  several  "weeks  he  ate  nothing  but  bread 
and  raw  fungi,  as  Boletus  edulis,  Agaricus  campes- 
tris, Agaricus  procerus,  &c.,  and  drank  nothing 
but  water,  when  instead  of  finding  his  health 
affected,  he  rather  experienced  an  increase  of 
strength.  A  few  species  are  recorded  as  used  in 
the  southern  hemisphere,  and  a  kind  of  Pachyma 
is  known  in  Van  Diemcn's  Land  by  the  name  of 
"  native  bread." 

The  Kamtschatkans  and  Coriacks  use  Agaricus 
muscarius,  or  a  nearly  allied  species,  to  produce 
intoxication,  which  often  amounts  to  absolute 
delirium,  and  it  is  most  remarkable  that  the  nar- 
cotic property  is  communicated  to  the  urine  of  the 
person  who  partakes  of  it,  which  is  in  consequence 
carefully  preserved  when  the  species  is  scarce, 
for  the  renewal  of  these  disgusting  orgies. 

The  medical  uses  of  Fungi,  are  probably  of  far 
greater  im])ortance  than  their  present  very  limited 
application  might  lead  us  to  suppose.  Several, 
which  were  formerly  in  high  reputation  for  their 
active  properties,  arc  now  altogether  neglected  or 
forgotten.  Dufresnoy  is  said  to  have  used  Agaricus 
emeticus  with  success  in  the  early  stage  of  con- 
sumption, and  doubtless  if  they  were  more  studied, 
many  of  the  active  species  might  aflbrd  valuable 
remedies.  However  this  may  be,  one,  at  least, 
the  Ergot,  is  a  highly  powerful  and  valuable  speci- 
fic, causing,  as  it  does,  a  contraction  of  the  uterus. 
It  is  most  curious  that  this  production,  when 
occuring  in  great  abundance  among  rye,  as  it  does 
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frequently  where  that  grain  is  extensively  culti- 
vated, and  unavoidably  composing  a  considerable 
part  of  the  bread,  gives  rise  to  one  of  the  most 
fearful  and  distressing  diseases  with  •which  tlie 
human  race  is  aifiicted,  in  which  the  limbs  grad- 
ually waste  away  with  horrible  jiain,  and  eventually 
fall  off.  The  same  effect  was  produced,  some 
years  ago,  in  the  neighbourhood  of  Bury  St. 
Edmunds,  upon  several  members  of  a  family  who 
had  lived  upon  bread  made  from  damaged  wheat. 
In  this  case,  however,  it  is  not  at  all  clearly  proved 
that  the  evil  eflects  did  not  rise  more  from  decom- 
position of  the  corn  than  from  the  presence  of 
ergot,  a  circumstance  highly  curious,  if  correct, 
and  rendered  somewhat  probable  by  cases  which 
have  occurred  of  dreadful  illness,  from  the  use  of 
bread  made  of  musty  flour,  which  in  a  few  hours 
was  infested  with  mould,  the  fungi,  however, 
proving  perfectly  innocuous,  though  the  use  of  the 
bread  itself  was  attended  by  the  most  alarming 
symptoms. 

(To  be  continued.) 


PAINTING  SAIL-CLOTH,  &c. 

This  process,  which  is  extracted  from  the  Transac- 
tions of  the  Society  of  Arts,  is  now  universally 
practised  in  the  public  dock-yards. 

The  paint  usually  laid  upon  canvas,  hardens  to 
such  a  degree  as  to  crack,  and  eventually  to  break 
the  canvas,  which  renders  it  unserviceable  in  a  short 
time ;  but  the  canvas  painted  in  the  new  manner  is 
so  superior,  that  all  canvas  used  in  the  navy  is  thus 
prepared  ;  and  a  saving  of  a  guinea  is  made  in  every 
one  hundred  square  yards  of  canvas  so  painted. 

The  old  mode  of  painting  canvas,  was  to  wet  the 
canvas  and  prime  it  with  Spanish  brown  ;  then  to 
give  it  a  second  coat  of  chocolate  color,  made  by 
mixing  Spanish  brown  and  black  paint ;  and  lastly, 
to  finish  it  with  black. 

The  new  method  is  to  grind  961bs.  of  English 
ochre  with  boiled  oil,  and  to  add  IGlbs.  of  black 
paint,  which  mixture  forms  an  indifferent  black. 
A  pound  of  yellow  soap  dissolved  in  sLx  pints  of 
water  over  the  fire,  is  mixed,  while  hot,  with  the 
paint.  This  composition  is  then  laid  upon  the 
canvas  (without  being  wetted,  as  in  the  usual  way,) 
as  stiff  as  can  be  conveniently  done  with  the  brush, 
or  so  as  to  form  a  smooth  surface  :  the  next  day, 
or  still  better,  on  the  second  day,  a  second  coat  of 
ochre  and  black  (without  any,  or  but  a  very  small 
portion  of  soap)  is  laid  on,  and  allowing  this  coat 
an  intermediate  day  for  drying,  the  canvas  is  then 
finished  with  black  paint  as  usual.  Three  days 
being  allowed  for  it  to  dry  and  harden,  it  does  not 
stick  together  when  taken  down,  and  folded  in 
cloths  containing  60  or  70  yards  each  ;  and  canvas 
finished  entirely  with  the  composition,  leaving  it  to 
dry  one  day  between  each  coat,  will  not  stick 
together,  if  laid  in  quantities. 

It'has  been  ascertained  from  actual  trials,  that 
the  solution  of  yellow  soap  is  a  preservative  to  red, 
yellow,  and  black  paints,  when  ground  in  oil  and 
put  into  casks,  as  they  acquire  no  improper  hard- 
ness, and  dry  in  a  remarkable  manner  when  laid  on 
with  the  brush,  without  the  use  of  the  usual  drying 
articles. 

It  is  surprising  that  the  adoption  of  soap,  which 
is  so  well  known  to  be  miscible  with  oily  substances, 
or  at  least  the  alkali  of  which  it  is  composed,  has 
not  been  brought  into  use  in  the  composition  of 
oil  colors. 


FROSTS. 


The  cause  of  the  expansion  of  water  during  its 
conversion  into  ice  is  not  yet  well  ascertained.  It 
was  supjiosed  to  have  l)een  owing  to  the  air  being 
set  at  liberty  in  the  act  of  congelation,  which  was 
before  dissolved  in  the  water,  and  the  many  air 
bubbles  in  ice  were  thought  to  countenance  this 
opinion.  But  the  great  force  -with  which  ice  ex- 
pands during  its  congelation,  so  as  to  burst  iron 
bombs  and  cannon,  according  to  the  experiments  of 
Major  Williams  at  Quebec,  invalidates  this  idea  of 
the  cause  of  it. 

Mr.  de  Marian  attributes  the  increase  of  bulk  of 
frozen  water  to  the  dillereut  arrangement  of  the 
particles  of  it  in  crystallization,  as  they  are  con- 
stantly joined  at  an  angle  of  GO  degrees  ;  and  must 
by  this  disposition  he  thinks  occupy  a  greater 
volume  than  if  they  were  parallel.  He  found  the 
augmentation  of  the  water  during  freezing  to 
amount  to  one-fourteenth,  one-eighteenth,  one- 
nineteenth,  and  when  the  water  was  previously 
purged  of  air  to  only  one-twenty-second  part.  He 
adds  that  a  piece  of  ice,  which  at  first  was  only  one- 
fourteenth  part  specifically  lighter  than  water,  oq 
being  exposed  some  days  to  the  frost  became  one- 
twelfth  lighter  than  water.  Hence  he  thinks  ice  by 
being  exposed  to  greater  cold  still  increases  ia 
volume,  and  to  this  attributes  the  bursting  of  ice 
in  ponds  and  on  glaciers. 

This  expansion  of  ice  well  accounts  for  the 
greater  mischief  done  by  several  frosts  attended 
with  moisture,  (as  by  hoar-frosts,)  than  by  the  dry 
frosts  called  black  frosts.  Mr.  Lawrence  in  a  letter 
to  Mr  Bradley  complains  that  the  mist  attended 
with  a  frost  on  May-day  had  destroyed  all  his  ten- 
der fruits  ;  though  there  was  a  sharper  frost  the 
night  before  without  a  mist,  that  did  him  no  injury  ; 
and  adds,  that  a  garden  not  a  stone's  throw  from  hia 
own  on  a  higher  situation,  being  above  the  mist, 
had  received  no  damage. 

Mr.  Hunter  by  very  curious  experiments  dis- 
covered that  the  living  principle  in  fish,  in  ve- 
getables, and  even  in  eggs  and  seeds,  possesses  a 
power  of  resisting  congelation.  There  can  be  no 
doubt  but  that  the  exertions  of  animals  to  avoid 
the  pain  of  cold  may  produce  in  them  a  greater 
quantity  of  heat,  at  least  for  a  time,  but  that 
vegetables,  eggs,  or  seeds,  should  possess  such  a 
quality  is  truly  wonderful.  Others  have  imagined 
that  animals  possess  a  power  of  preventing  them- 
selves from  becoming  much  warmer  than  98  degrees 
of  heat,  when  immersed  in  an  atmosphere  above 
that  degree  of  heat.  It  is  true  that  the  increased 
exhalation  from  their  bodies  will  in  some  measure 
cool  them,  as  much  heat  is  carried  off  by  the 
evaporation  of  fluids,  but  this  is  a  chemical  not  an 
animal  process.  The  experiments  made  by  those 
who  continued  many  minutes  in  the  air  of  a  room 
heated  so  much  above  any  natural  atmospheric  heat, 
do  not  seem  conclusive,  as  they  remained  in  it  a 
less  time  than  would  have  been  necessary  to  have 
heated  a  mass  of  beef  of  the  same  magnitude,  and 
circulation  of  the  blood  in  living  animals,  by  per- 
petually bringing  new  sujiplies  of  fluid  to  the  skin, 
would  prevent  the  external  surface  from  becoming 
hot  much  sooner  than  the  whole  mass.  And 
thirdly,  there  appears  no  power  of  animal  bodies 
to  produce  cold  in  diseases,  as  in  scarlet  fever,  in 
which  the  increased  action  of  the  vessels  of  the 
skin  produces  heat  and  contributes  to  exhaust  the 
animal  power  already  too  much  weakened. 
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It  has  been  thouglit  by  many  that  frosts  ame- 
liorate the  ground,  and  that  they  are  in  reality 
salubrious  to  mankind.  In  respect  to  the  former 
it  is  now  well  known  that  ice  or  snow  contain  no 
nitrous  particles,  and  tliough  frost,  by  enlarging 
the  bulk  of  moist  clay,  leaves  it  softer  for  a  time, 
after  the  thaw,  yet  as  soon  as  the  water  exhales, 
the  clay  becomes  as  hard  as  before,  being  pressed 
together  by  the  incumbent  atmosphere,  and  by  its 
self-attraction,  called  sett  tug  by  the  potters.  Add 
to  this,  that  on  the  coast  of  Africa,  where  frost  is 
unknown,  the  fertility  of  the  soil  is  almost  beyond 
our  conceptions  of  it.  In  respect  to  the  general 
salubrity  of  frosty  seasons,  the  bills  of  mortality 
are  an  evidence  in  the  negative,  as  in  long  frosts 
many  weakly  and  old  people  perish  from  debility 
occasioned  by  the  cold,  and  many  classes  of  birds 
and  other  wild  animals  are  benumbed  by  the  cold, 
or  destroyed  by  the  consequent  scarcity  of  food, 
and  many  tender  vegetables  perish  from  the  degree 
of  cold. 

It  should  be  objected  to  this  doctrine  that  there 
are  many  moist  days  attended  with  a  brisk  cold 
■wind  when  no  visible  ice  appears,  and  which  are 
yet  more  disagreeable  and  destructive  than  frosty 
weather.  For  on  these  days  the  cold  moisture, 
which  is  deposited  on  the  skin  is  there  evaporated, 
and  thus  produces  a  degree  of  cold  ]ierhaps  greater 
than  the  milder  frosts.  Whence  even  in  such  days 
both  the  disagreeable  sensations  and  insalubrious 
effects  belong  to  the  cause  above  mentioned,  viz. 
the  intensity  of  the  cold.  Add  to  this,  that  in 
these  cold  moist  days,  as  we  pass  along,  or  as  the 
wind  blows  upon  us,  a  new  sheet  of  cold  water  is 
as  it  were  perpetually  applied  to  us,  and  hangs  upon 
ovn-  bodies.  Now  as  water  is  800  times  denser 
than  air,  and  is  a  much  better  conductor  of  heat, 
we  are  starved  with  cold  like  those  who  go  into  a 
cold  bath,  both  with  the  great  number  of  par- 
ticles in  contact  with  the  skin  and  the  greater 
facility  of  receiving  our  heat. 

It  may  nevertheless  be  true  that  snows  of  long 
duration  in  our  winters  may  be  less  injurious  to 
vegetation  than  great  rains  and  shorter  frosts,  for 
two  reasons.  1.  Because  great  rains  carry  down 
many  thousand  pounds  worth  of  the  best  part  of 
the  manure  off  the  lands  into  the  sea,  whereas 
snow  dissolves  more  gradually  and  ^^thence  carries 
away  less  from  the  land  ;  any  one  may  distinguish 
a  snow-flood  from  a  rain-flood  by  the  transparency 
of  the  water.  Hence  hills  or  fields  with  con- 
siderable inclination  of  surface  should  be  ploughed 
horizontally  that  the  furrows  may  stay  the  water 
from  showers  till  it  deposits  its  mud.  2.  Snow 
protects  vegetables  from  the  severity  of  the  frost, 
since  it  is  always  in  a  state  of  thaw  where  it  is  in 
contact  with  the  earth  ;  as  the  earth's  heat  is  about 
48  degrees  and  the  heat  of  thawing  snow  is  32 
degrees  the  vegetables  between  them  are  kept  in  a 
degree  of  heat  about  40,  by  which  means  many  of 
them  are  preserved. 

FANCY    WOODS. 

'(Uesu-med  from  page  253,  and  concluded.) 

Cocas. — Under  this  name  is  included  the  •wood 
produced  by  several  species  of  palm  .'tree,  parti- 
cularly the  coco-nut  palm.  The  wood  is  of  a  light 
brown,  interspovscil  irregularly  -with  veins,  that 
appear  like  strings  of  a  darker  color.  It  is  not 
used  ill  this  country  except  for  stringing,  that  is 


for  inlaying  other  larger  and  more  ornamental 
■woods.  It  is  never  of  a  large  size,  because  the 
centre  of  the  tree  is  soft  and  pithy,  that  ■which  we 
know  as  the  cocos  Avood  is  only  sticks  cut  out  of 
the  main  stem  near  its  circumference.  Umbrella 
and  parasol  sticks  are  often  made  of  cocos. 

Cogu ilia-wood. — This  is  the  produce  of  the  co- 
quilla  nut,  -which  is  about  two  inches  in  diameter, 
and  tiiree  inches  long.  It  is  completely  solid, 
except  a  small  hole  of  about  half  an  inch  in  dia- 
meter near  one  end  of  it,  in  vihith  the  kernel  is 
deposited.  The  nut  is  used  chiefly  by  the  orna- 
mental turner  to  form  the  knobs  on  umbrella  han- 
dles, chessmen,  and  other  similar  purposes;  it  is 
extremely  hard,  of  a  tine  brown  color,  streaked 
with  a  lighter  tint,  and  takes  a  fine  polish. 

Wahiut. — A  wood  once  much  cultivated  in 
England,  but  in  the  time  of  the  war,  a  vast  num- 
ber of  the  finest  walnut  trees  in  the  kingdom  were 
sacrificed  for  the  manufacture  of  gun  stocks,  for 
which  it  seems  particularly  adapted,  being  of  a 
fine  brown  and  even  color,  taking  a  high  polish, 
easy  to  be  worked,  yet  hard  and  fi.rm,  and  not 
subject  to  snap  by  the  sudden  concussions  to  which 
fire  arms  are  so  particularly  exposed.  it  used 
before  the  general  introduction  of  mahogany  to 
be  the  usual  wood  for  the  better  kind  of  furniture, 
and  many  an  old  cabinet  is  yet  to  be  found  of 
great  beauty  made  of  this  wood.  The  heartwood 
is  chiefly  used  for  gun-stocks,  the  jrart  near  the 
bark, which  botanists  call  the  alburnum,  a\id  work- 
men the  snp,  is  of  nearly  a  ■white  color:  thus 
veneers  cut  through  the  tree  show  a  marked  con- 
trast of  colors,  though  they  do  not  interlace  each 
other  sufficiently  to  occasion  that  beauty  in  ap- 
pearance seen  so  conspicuously  in  the  rose  and 
other  woods. 

Yew-wood. — The  stem  of  tlie  ye-w  tree  -when 
cut  across  shows  more  beautiful  stripes,  and  a 
greater  variety  of  shades  than  any  other  tree  of 
native  growth.  The  color  of  the  heartwood  is  a 
fine  red,  and  according  to  the  age  of  the  tree 
mixed  with  pink  and  brown,  while  the  wood  near 
the  surface  of  the  trunk  is  while,  and  as  the  tree 
is  usually  knotty,  with  irregular  growth  of  branches, 
and  otherwise  uneven,  a  longitudinal  section  pre- 
sents many  fine  intermixtures.  The  yew-tree, 
however,  is  of  such  very  slow  growth,  as  not  to 
pay  for  culture,  especially  as  it  seldom  attains  a 
large  size  ;  iis  wood  therefore  is  now  little  used, 
it  being  superseded  by  tulip  wood,  which  it  much 
resembles. 

Teak-vood. — This  is  scarcely  known  here  as 
an  ornamental  species,  but  in  the  East  Indies  it 
is  of  the  most  common  occurrence  ;  it  is  exceed- 
ingly lasting,  grows  of  a  very  large  size,  is  about 
as  hard  and  tough  as  oak,  and  of  a  yellow  color, 
though  without  much  grain.  It  might  with  great 
adv,,ntage  be  used  for  the  same  puri)ose  as  the 
commoner  kinds  of  mahogany,  namely  to  veneer 
upon,  as  it  holds  glue  extremely  fast,  and  is  not 
liable  to  warp  by  changes  of  heat  or  damp,  to 
which  it  may  be  accidentally  exposed.  Indian 
built  ships  are  mostly  of  leak. 

American  Walnut. — A  wood  under  this  name 
was  imported  some  years  since,  as  a  substitute  for 
the  English  walnut,  but  was  found  by  no  means 
equal  to  it  in  appearance.  Its  color  is  a  uniform, 
and  not  very  brilliant  brown  ;  what  few  streaks 
it  has  are  straight,  and  of  a  golilen  yellow. 

Marble  Wood  and  Toon  Wood  are  two  species 
similar  to  common  Honduras  mahogany  ;  the  latter 
has  no  beauty  whalever,  unless  being  of  a  clear 
brown  can  bo  considered  such;     the   former  is 
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called  marble  because  its  veins  interlace  each 
other  like  the  veins  of  some  of  the  smaller  pat- 
terned marbles. 

Cedar, — The  wood  so  called,  and  -which  is  uni- 
versally known  as  a  cheap  substitute  for  maho- 
gany, our  commoner  kinds  of  furniture  being 
wholly  made  of  it,  as  well  as  the  inside  of  drawers 
and  other  parts  not  exposed  to  siajht  of  even  the 
superior  articles,  is  the  produce  of  the  Cupressus 
sempervirens.  It  grows  abundantly  in  the  Levant, 
and  is  considered  almost  imperishable,  so  as  to 
have  become  the  emblem  not  only  of  death  for  its 
dark  foliage,  but  of  immortality  for  the  durable 
nature  of  its  wood.  It  comes  to  this  country  in 
very  large  logs,  it  possesses  but  little  beauty  until 
highly  polished  or  varnished,  when  it  is  easily 
mistaken  for  Honduras  mahogany. 

The  Holly,  Box,  Lilac,  Crab  Tree,  and  White 
Thorn  yield  woods  of  little  beauty  of  markings, 
but  they  are  occasionally  employed  to  inlay  various 
darker  kinds,  and  also  some  of  them  are  used  in 
considerable  quantity  by  the  turner,  they  are  hard, 
not  likely  to  split,  of  a  white  color,  and  take  a 
good  polish. 

Laburnum. — The  wood  of  this  tree  might  be 
used  with  some  advantage,  it  is  hard,  and  of  two 
colors,  the  young  wood  being  white,  the  older 
brown,  very  similar  to  what  is  observed  in  the  elm, 
the  wood  of  this  latter  is  very  apt  to  twist  or  warp 
out  of  its  proper  form,  but  not  that  of  the  labur- 
num. 

Cog-wood. — This  is  so  called  because  used  in 
the  West  Indies  to  make  the  cogs  of  the  sugar 
mills.  It  has  not  been  brought  to  this  country 
unless  as  an  article  of  curiosity.  It  is  one  of  the 
finest  timber  trees  in  Jamaica,  growing  to  the 
height  of  60  or  80  feet,  and  there  used  for  all 
purposes  where  strength  and  durability  are  re- 
quired. Its  color  is  a  fine  green,  but  not  durable 
when  cut.  It  is  the  produce  of  one  species  of  the 
Laurel,  (Laurtts  chloroxylon.J 

Madeira  Mahoi/a)iy  and  Canary-wood.  Another 
species,  (Laurus  indica,)  produces  the  Madeira 
mahogany  as  it  is  called,  a  wood  of  a  yellowish 
brown  color,  good  for  either  building  or  furniture ; 
when  young  it  is  of  a  fine  and  clear  yellow,  called 
then  Canary-wood,  it  being  brought  first  from  the 
Canary  Islands.  This  last  wood  is  little  used  here, 
its  principal  employment  being  for  carpenter's 
rules,  though  box  or  holly  stained  of  a  yellow 
color  is  often  substituted. 

Boiirhon-wood. — The  tree,  which  produces  this 
fine  wood,  and  which  was  named  from  the  Bour- 
bon family,  grows  abundantly  in  Carolina,  and  is 
well  adapted  for  ornamental  furniture.  It  much 
resembles  satin-wood  in  appearance,  but  is  even 
more  lively  and  shining,  besides  which  it  grows 
to  a  larger  size. 

Camphor-wood,  the  produce  of  the  Laurus  cam- 
phora,  is  a  white  wood,  of  little  comparative 
beauty,  though  its  fragrance,  and  which  it  retains 
for  many  years,  renders  it  admirable  for  chests, 
the  inside  of  wardrobes,  &c.  as  a  preservative 
against  insects  consuming  or  injuring  the  contents. 
Tlie  tree  however  seldom  grows  above  a  foot  in 
diameter. 

Lance-woodis  produced  by  the  Guatteria  virgata, 
a  tree  of  the  West  Indies  growing  3Ufcct  in  height. 
It  is  a  yellowish  white,  hard  straight-grained 
wood,  u.sed  much  for  the  shafts  of  light  carriages. 
It  is  extremely  elastic  but  not  beautiful. 

Milk-wood,  is  so  called  because  a  milky  juice 
exudes  from  the  trunk  of  the  tree.  It  docs  not 
grow  above  6  feet  high,  and  is  a  native  of  Jamaica. 


Leather-wood,  so  called  from  its  resembling 
leather,  it  is  produced  by  the  Dirca  paluslris,  a 
small  shrub  inhabiting  the  swamps  of  Virginia. 

Cork-wood. — The  stem  of  the  custard  apple 
tree,  which  is  so  very  soft  as  to  be  universally 
employed  by  the  natives  of  Jamaica,  as  corks  fur 
their  calabashes,  &c. 

Iron-wood,  called  also  Lever-wood,  is  so  named 
from  its  hardness — for  ornamental  pui-poscs  it  has 
little  value.  It  is  the  trunk  of  the  hop  hornbeam,  a 
tree  exceedingly  ornamental  on  account  of  the 
large  white  catkins  in  which  its  fruit  is  borne. 

Lignum  Vilce-wood. — The  Guaiacinn  officinale, 
produces  this  wood,  as  well  as  the  giiaicum 
resin  of  the  dispensatory.  The  trees  grow  to  a 
height  of  40  or  50  feet,  and  are  often  G  or  8  feet 
in  circumference.  The  wood  is  of  a  very  dark 
olive  color,  and  the  fibres  are  so  interlaced  with 
each  other  that  it  is  almost  impossible  to  split  it; 
it  takes  a  fine  polish,  turns  well,  and  is  mxuli  used 
for  ship's  blocks,  not  only  because  of  its  unwearing 
character,  but  because  it  never  requiics  to  be 
greased  or  oiled  to  lessen  the  friction  of  the  rub- 
bing parts,  for  which  reason  it  forms  also,  next  to 
metal,  the  best  spindles  for  machinery. 

Olive-wood,  used  for  snutt'  boxes,  &c.,  is  not 
the  root  or  stem  of  the  olive  tree  as  generally 
supposed,  but  of  a  North  African  tree  called 
Elceodendriun  argam.  The  wood  is  very  peculiar, 
being  of  a  yellow  color,  mottled  thickly,  with 
blackish  grey  knots  and  streaks.  It  grows  from  12 
to  15  feet  high. 

Many  other  woods  might  have  been  mentioned, 
and  there  are,  no  doubt,  in  the  extensive  forests  of 
Brazil,  Sumatra,  and  other  of  the  tropical  countries, 
hundreds  yet  to  be  discovered  and  applied  to 
useful  or  ornamental  purposes,  but  we  fear  to 
engross  too  large  a  space  with  this  subject.  It  is 
right  to  mention,  however,  that  many  woods  have 
obtained  a  name,  not  merely  from  having  been 
derived  from  a  particular  tree,  but  from  a  parti- 
cular part  of  that  tree,  or  when  it  has  been 
growing  under  unnatural  circumstances.  Thus  the 
root  of  the  oak  tree  is  very  diiferent  in  appearance 
from  the  stem,  and  so  is  this  latter  when  it  has 
been  lopped  or  polled,  the  head  of  it  becoming  in 
that  instance  irregularly  knotted,  forming  what  is 
called  by  painters  pollard  oak  wood — so  also  the 
maple  tree,  thus  mutilated,  forms  the  Bird'.i-eye 
Maple.  The  Willow-wood  is  also  much  altered 
in  character  by  heading  the  trees.  The  IMulberry 
and  the  Acacia,  though  their  woods  arc  not  beauti- 
ful in  a  natural  stale,  yet  become  highly  interesting 
when  thus  thrown  into  variegated  knots  and 
stripes. 

The  trees  of  native  growth,  may,  at  a  future 
time,  be  alluded  to,  but  this  concludes  the  article 
on  Fancy  Woods. 


To  the  Editor  of  the  Magazine  of  Science. 

Sir. — In  an  early  Number  of  your  Magazine,  a 
correspondent  complains  of  the  dcvastaiing  eflccts 
of  the  beetle  in  his  cabinet.  'I'his  little  creature 
infested  Sir  T.  Phillip's  library  very  much,  and  he 
employed  himself  to  find  out  some  means  of  ridding 
his  bookcase  of  these  intruders. 

The  larva  of  these  beetles,  it  appears,  have  no 
appelitc  for  either  leather  or  paper,  the  paste  is 
what  they  seek,  so  tiiat  if  the  paste  were  to  be 
mixed  up  with  some  poisonous  ingredient  it  would 
prevent  their  attacks.  To  calcli  the  insects  he 
recommends  the  following  plan. 
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"  Anobinm  striatum  commonly  deposits  its  ova 
in  beech--\vood.  I  therefore  have  some  pieces  of 
beech-M'ood  cut,  and  smear  them  over  in  summer 
with  paste  not  containing  any  poisonous  ingredient. 
Tliis  wood  is  then  placed  in  various  parts  of  the 
library,  where  it  is  not  likely  to  be  disturbed ; 
the  beetles  soon  discover  and  deposit  their  eggs  in 
it.  In  winter  the  larva  is  chiefly  produced, 
and  about  January,  February,  and  March  I  dis- 
cover what  pieces  of  wood  contain  them,  by  saw- 
dust lying  underneath  them,  or  else  it  may  be 
observed  in  little  hillocks  on  its  surface.  The 
pieces  are  then  consumed  as  fire-wood.  By  this 
simple  method  I  have  extirpated  Anobia  from  my 
library.  I  am  of  opinion  that  a  single  specimen 
in  a  book,  of  an  impregnated  female,  would  soon 
destroy  any  book,  if  it  were  to  remain  undis- 
turbed." GRAPHUS. 


MISCELLANIES. 

New  Postage. — The  weight  which  a  letter  may 
pass  through  the  penny  post  office  after  the  5th 
of  December  is  half  an  ounce,  or  2l8f  grains. 
A  half-crown  of  the  year  1817  weighs  about  208 
grains,  or  lOf  less  than  half  an  ounce.  Two 
shillings  and  sixpence  of  ordinary  wear  will  ge- 
nerally Aveigh  from  3  to  6  grains  less  than  the 
half-crown.  An  ordinary  sheet  of  post  quarto 
writing  paper  weighs  about  120  grains;  large 
thick  post,  180 ;  small  thin  post,  such  as  is  used 
on  the  Continent,  about  65  grains.  The  ordinary 
quantity  of  wax  upon  a  letter  weighs  6  grains ; 
20  dips  of  ordinary  ink  from  a  steel  pen  weighs 
about  4  grains  ;  when  the  moisture  is  evaporated, 
it  only  weighs  1  grain.  A  drop  of  water  weighs 
about  1  grain ;  a  letter  carried  in  the  hand  ex- 
posed to  a  slight  shower,  will  gain  in  weight  from 
10  to  20  grains  in  5  minutes.  From  the  above 
statistics  it  will  be  obvious,  that  the  troublesome 
operation  of  weighing  letters  will  be  perfectly 
unnecessary. 

How  to  Stop  a  Runaway  Horse. — Mr.  Thomas, 
of  St.  James's-street,  has  perfected  an  invention, 
the  object  of  which  is  to  stop  the  progress  of 
horses  which  have  taken  fright.  The  apparatus 
is  thus  described  by  Mr.  Thomas  himself: — "On 
the  nave  of  the  wheel  is  fixed  a  small  gun-metal 
wheel ;  in  front  of  the  axle  runs  a  steel  spindle, 
with  a  small  cog  attached ;  over  the  spindle  is  a 
cylinder,  and  to  which   a  check-string  is  affixed. 

The  moment  it  is  put  in  action  the  spindle  ad- 
vances, and  the  cog  revolves  gradually  round  the 
gun-metal  wheel,  which  is  fixed  on  the  nave, 
carrying  with  it  reins  leading  from  the  horse's 
head,  composed  of  cat-gut,  or  of  patent  cord, 
covered  with  leather.  As  the  wheel  revolves,  the 
cylinder,  which  is  about  an  inch  in  diameter,  is 
gathering  up  the  reins,  until  the  horse  is  brought 
to  a  stand-still ;  when,  by  letting  loose  the  check- 
string,  the  horse's  head  is  immediately  free." 
Mr.  Thomas  has  very  appropriately  named  his 
most  valuable  invention  a  "  Carriage  Safety,  or 
Traveller's  Life   Preserver." — Waterf or d  Paper. 

Bags  of  Wind  for  Raising  Vessels. — We  wit- 
nessed an  interesting  experiment  this  forenoon  on 
board  the  revenue  cutter,  Hamilton,  Captain 
Sturgis,  which  was  intended  to  illustrate  the 
practicability  of  raising  a  vessel  by  means  of 
cylindrical  bags  ph'ced  under  her  bottom,  and 
filled  with  atmospheric  air.  The  bags  were  each 
of  large  size,  capable  of  containing  2,500   cubic 


feet  of  air.  They  were  confined  by  means  of 
ropes  passing  under  the  keel,  and  afterwards  filled 
by  two  forcing-pumps  propelling  the  air  through 
tubes  into  the  cylindrical  floats.  The  bags  were 
made  of  three  parts  of  stout  cotton  canvas,  made 
air  and  water  tight  by  means  of  India-rubber, 
and  were  prepared  by  Mr.  Howard,  of  Roxbury, 
under  the  direction  of  the  inventor,  Mr.  M'Kean. 
The  cutter  was  raised  considerably  by  this  pro- 
cess, but  the  floats  were  made  for  a  larger  vessel, 
and,  when  inflated,  a  large  portion  of  them  rose 
above  the  water.  The  utility  of  this  apparatus, 
thus  adapting  a  well-known  principle  in  pneu- 
matics to  a  practical  use,  must  be  obvious  to  every 
one.  It  enables  vessels  with  large  draughts  of 
water  to  pass  over  barred  harbours,  as  New 
Orleans,  Mobile,  Ocracoke  Inlet,  &c.,  without 
lightening.  It  may  be  used  also  with  advantage 
to  various  other  purposes,  as  raising  a  vessel  sunk 
in  several  fathoms  of  water,  &c. — Boston  Mercan- 
tile Journal. 

The  Bude  Light. — A  serious  accident  took  place 
on  Friday  evening,  the  8th  ult.,  at  the  costly 
premises  of  Messrs.  Hancock  and  Rixon,  Pall 
Mall  East,  caused  by  the  explosion  of  a  bag  of 
oxygen  gas,  with  which  some  experiments  were 
being  tried,  in  order  to  show  a  few  scientific 
gentlemen  the  eflcct  of  the  Bude  Light ;  the  force 
of  the  explosion  was  so  great  as  to  dash  to  atoms 
nearly  every  article  in  both  the  upper  and  lower 
warehouses,  many  of  which  were  of  the  most 
valuable  description,  consisting  of  beautiful  chan- 
deliers, lamps,  lustres,  vases,  decanters,  &c.,  all 
were  in  an  instant  completely  destroyed,  the 
counters  rent  asunder,  the  sashes  torn  out  and 
broken  to  pieces,  and  the  report  so  loud  as  to 
alarm  the  whole  neighbourhood.  The  company 
present,  about  seven  or  eight  in  number,  narrowly 
escaped  with  their  lives ;  some  of  them  were 
seriously  bruised,  one  being  thrown  into  the  shop 
window  from  a  considerable  distance,  another  up 
the  staircase,  and  all  more  or  less  injured. — 
\Note. — There  is  something  inexplicable  in  this; 
as  under  no  known  circumstances  is  oxygen  ex- 
plosive.— Ed.] 

CORRESPONDENTS. 

T.  M'C. — An  answer  shall  be  given  ne.xt  week. 

T.  W. — His  receipts  are  laid  aside  for  insertion:  we  are 
obliged  for  them.  Double  bellows  differ  from  common 
bellows  only  in  having  a  board  in  the  middle  of  them, 
with  a  valve  opening  upwards,  just  the  same  as  at  the 
bottom  of  the  common  kind.  He  will  see  a  plate  of  a  pair 
in  the  glass-blower's  table,  in  No.  XXVI. 

GR.'^PHUS — We  olTer  our  thanks  for  his  letter,  aid  are  glad 
to  hear  from  bin)  again  after  a  rather  long  interval.  The 
magic  lanthorn  may  be  employed  in  a  lucernal  microscope 
with  advantage. 

PHILO-(i.\LVANICUS.— His  two  letters  have  reached  us 
botli  together,  and  at  the  point  of  going  to  press.  We  will 
answer  him  next  week,  with  an  article  on  glue  cement. 
Another  time  w-ill  he  send  to  us  direct,  rather  than  to  the 
Publisher,  which  will  prevent  delay. 

Received  — Jas.  Wm  COLE— J.  DILLON  —  AMATKUR— 
CORIOLANUS— A  CONSTANT  READER,  &c. 


Communications,  Books  for  Review,  Inventions  for  Illus- 
tration, &c.,  to  be  addressed  to  the  Editor,  at  ,55,  Great 
Pre.scot  Street ;  to  the  Printer ;  or  to  the  Publisher.  .'VU 
Letters  must  be  postpaid. 

ADVF.RiiSF.MFNrs,  to  be  inserted  on  the  Wrappers  of  the 
Monthly  Parts,  are  respectfully  solicited. 


Printed  by  I).  Francis,  6,  White  Horse  Lane,  Mile  End  Road. 
Publishoil  every  Saturday  by  W.  Rrittain.  I'i,  Paternoster 
Row.  and  may  be  had  of  all  KookseUers  and  Newsmen  in 
Town  and  Country. 
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THE  STEAM  ENGINE. 

Of  all  the  machines  which  liuman  ingenuity  has 
contrived,  or  human  talent  improved,  the  steam 
engine  is  the  most  wonderful,  the  most  perfect,  and 
the  most  generally  applicable  to  useful  purposes  ; 
and  not  to  be  acquainted  with  its  principal  action, 
and  more  important  parts,  implies  an  ignorance 
such  as  no  scientific  person,  whatever  may  be  his 
peculiar  object  of  study,  would  or  ought  to  retain. 
We  have  already,  (in  Part  VII,)  given  an  account 
of  the  boiler,  and  its  appendages.  The  following 
describes  the  engine,  or  that  application  of  the 
steam,  and  beautiful  arrangement  of  chemical  and 
mechanical  contrivances  by  which  motion  is  pro- 
duced, and  which  being  once  attained  may  be 
conveyed  to  any  distance,  and  ajjplied  to  the 
moving  of  an  endless  variety  of  machinery. 

We  shall  first  give  a  brief  summary  of  the  general 
course  of  the  steam,  and  motion  of  the  various 
parts,  and  afterwards  explain  their  more  particular 
action.  Fig.  1  represents  all  of  the  double  action 
engine  of  Watt,  and  from  the  general  construction 
of  wliicli  most  other  modern  engines  are  formed, 
they  being,  for  the  most  part,  but  slight  modifica- 
tions, adapted  either  for  locomotion  by  land  or  sea, 
or  for  particular  manufacturing  processes.  The 
steam  passes  from  the  boiler  by  the  pipe  P  ;  it 
passes  through  K,where  the  valves  are  situated,  alter- 
nately to  the  top  and  bottom  of  the  piston,  within- 
side  the  cylinder  I,  which  it  drives  up  and  down  ;  the 
steam  escapes  also  alternately  into  the  condenser 
R,  here  it  is  condensed  by  water  from  the  cock  S, 
and  being  changed  into  hot  water,  it  passes  through 
a  valve  at  the  bottom  to  the  air  pump  T  ;  by  this 
pump  it  is  passed  to  the  hot  water  cistern  V,  and 
by  ths  pump  there  placed,  a  part  of  it  is  conveyed 
again  to  the  boiler  by  the  pipe  U,  whence  it  first 
came  in  the  shape  of  steam.  The  only  motion  here 
seen  is  that  of  the  various  pump  rods,  and  that  of 
the  piston  within  the  cylinder.  Of  these  motions 
the  latter  is  the  only  one  produced  by  the  steam 
itself;  all  other  motions  whatever  being  clogs  upon 
the  powerful  action  going  on  in  the  cylinder,  and 
not  contributing  in  any  manner  to  increase  that 
action,  except  in  removing  the  superfluous  steam, 
when  it  has  accomplished  its  purpose  of  propelling 
the  piston  up  or  down.  The  motion  of  the  piston 
is  of  course  transferred  to  the  piston-rod  connected 
with  it,  the  upper  end  of  this  is  connected  with  a 
large  beam  A  B,  supported  by  a  central  axis  C, 
and  gradually  tapering  towards  each  end — this  is 
called  the  working  beam  ;  these  parts  are  connected 
together  by  what  is  called  the  parallel  motion,  a 
contrivance  for  keeping  the  piston-rod  exactly 
upright  through  every  part  of  its  course  ;  the  same 
purpose  it  also  accomplishes  with  the  rod  of  the  air 
pump  T.  The  parallelism  of  the  other  pumps  V 
and  W  is  of  less  consequence,  though  both  it  will 
be  seen  are  worked  by  the  beam  A  B.  The  pump 
W  is  to  supply  cold  water  to  the  cistern  Z,  where 
the  condenser' and  air  pump  are  contained.  The 
end  B  of  the  working  beam  has  attached  to  it  a 
connecting  rod  X,  which  by  a  crank  turns  the  fly- 
wheel Y,  this  fly-wheel  is  intended  to  equalize  and 
steady  the  motion  of  the  whole ;  and  let  young 
mechanics  always  remember,  that  every  machine, 
whether  of  a  large  or  small  character,  all  clock- 
work, automata,  &c.,  moved  by  any  power  which 
gives  them  their  impulse  at  once,  must  be  termi- 
nated by  either  a  fly-wheel  or  a  pendulum,  or  an 
equal  and  steady  motion  cauuot  be  preserved ;  for 


this  purpose  then,  and  this,  only,  the  fly-wheel  la 
necessary  ;  it  adds  not  one  jot  to  the  power  of  any 
machine,  but  is  an  impediment  in  proportion  to  its 
weight  and  size,  yet  it  cannot  be  dispensed  with.  Its 
action  is  as  follows  : — it  first  takes  to  itself  a  certain 
quantity  of  power  or  motion,  and  treasures  it  up, 
acquiring  thereby  what  is  called  a  momentmn  ;  when 
the  machine  is  stopped  by  any  cause,  it  lets  loose 
this  acquired  power;  and  moves  the  machine  a 
little  further,  until  it  can  again  act.  Thus  in  the 
steam  engine,  when  the  piston  J  is  quite  at  the  top 
of  the  cylinder,  the  steam  cannot  enter  above  it, 
and  therefore  can  move  the  engine  no  further,  but 
the  great  wheel,  by  its  momentum,  turns  it  a  trifle, 
and  the  steam  enters  and  acts  as  before.  The  axis 
of  the  wheel  is  the  part  connected  with  the  machinery 
to  be  moved  by  the  whole  engine,  and  which  is 
no  part  of  it,  but  the  axis  also  moves  the  valves 
by  which  the  supply  of  steam  is  regulated,  and  its 
course  directed  alternatively  above  and  below  the 
piston,  and  into  the  condenser.  The  first  purpose 
it  accomplishes  by  means  of  the  governor  N  ;  the 
other  by  the  eccentric  rod  I.  The  structure  of 
these  parts,  together  with  that  of  the  valves  them- 
selves, is  now  to  be  noticed. 

The  governor  N  consists  of  two  heavy  balls,  con- 
nected together  with  four  rods  of  metal.  Two  of 
these  rods,  those  to  which  the  balls  appear  par- 
ticularly attached,  move  up  and  down  on  joints  at 
the  top  of  them,  under  where  is  seen  a  pulley  with 
a  cord  passing  over  it,  and  over  another  pulley  to 
the  axis  of  the  fly  wheel.  The  other  two  rods  are 
fastened  at  their  upper  end  also  by  moveable  joints 
to  the  former,  and  at  the  lower  end  by  similar  joints 
to  a  socket,  which  slides  up  and  down  on  the  axis 
that  supports  the  whole.  The  socket  below  has 
fastened  to  it  an  iron  rod  O,  extending  to  a  valve 
in  the  steam  pipe  P.  This  is  called  the  throttle 
valve,  and  regulates  the  quantity  of  steam  passing, 
as  follows  : — The  great  wheel  by  turning  round 
moves  the  cord  N — this  works  the  governor  N. 
The  governor  the  rod  O,  and  the  rod  works  the 
valve.  Now  if  the  engine  goes  too  fast,  (that  is,  if 
the  wheel  goes  too  fast,  for  the  wheel  represents 
the  motion  of  the  whole,)  the  governor  will  revolve 
with  proportionate  rapidity,  and  the  balls  will  by 
centrifugal  force  fly  out,  which  the  various  joints 
of  the  rod  enable  them  to  do.  In  thus  flying  out, 
the  socket  below,  and  the  end  of  the  rod  attached 
to  it,  is  drawn  up.  The  other  end  is,  in  consequence 
of  its  turning  on  an  axis,  depressed,  and  shuts 
more  or  less  the  throttle  valve,  and  thereby  less 
steam  is  admitted,  and  the  engine  goes  slower. 
If  its  motion  be  too  slow,  the  contrary  takes  place, 
and  more  steam  than  ordinary  passes  into  the 
cylinder. 

The  above  only  regulates  the  quantity  of  steam, 
and  not  the  manner  of  its  application.  To  this  end 
other  valves  are  necessary — these  are  called  the 
nozzles,  the  strict  use  of  which  is  seen  better  in 
Fig.  2,  which  represents  the  cylinder  and  pipes 
that  lead  into  it.  O  is  the  cylinder  with  its  piston. 
S  represents  the  steam  pipe.  C  the  condenser.  The 
steam  enters  at  S,  and  fills  the  space  D  from  top  to 
bottom.  At  D  is  seen  a  dark  line,  with  a  square  at 
the  top  and  bottom  of  it.  This  altogether  moves  up 
and  duwn.  In  the  position  shown  it  is  drawn  up, 
and  it  will  be  seen  by  the  arrow  how  the  steam 
enters  to  the  top  of  the  piston,  and  also  how  the 
steam  may  issue  round  the  lower  part  at  N,  as  the 
other  arrov>f  directs  to  the  condenser  through  the 
pipe  C.     When  the  rod  D  with  its  pieces  of  metal, 


MAGAZINE  OF  SCIENCE. 


291 


and  wliicli  are  called  slide  valves  from  their  sliding 
up  and  down,  is  drawn  downwards  to  its  lowest 
point,  the  upper  port-hole  will  be  opened  to  the 
condenser,  and  the  lower  one  to  the  admittance  of 
the  steam,  exactly  contrary  to  tlie  former  case : 
thus  tlie  steam  enters  and  departs  alternately  from 
each  side  of  the  piston,  driving  it  down  in  one  case, 
and  up  in  the  other.  The  slide  valve  may  be  moved 
either  by  a  rod,  which  passes  through  the  top  of 
the  nozzles  to  the  beam  above,  or  else  by  the 
eccentric  motion.  This  is  represented  in  I  I. 
One  end  is  seen,  (that  to  the  left-hand,)  connected 
with  a  small  arm  adjoining  the  cylinder,  and  which 
moves  and  down  by  the  valves  within.  It  is  itself 
put  in  motion  by  the  eccentric  rod,  moving  back- 
wards and  forwards,  owing  to  its  being  attached 
in  a  particular  manner  to  the  axis  of  tlie  fly  wheel. 
There  is  seen  in  the  cut.  No.  1,  on  the  axis  al- 
luded to,  a  wheel  fixed  to  it  eccentrically — that  is, 
out  of  the  centre :  the  rod  which  works  the  valves 
is  fastened  to  a  hoop  of  metal,  fitting  easily  over 
the  eccentric  wheel,  and  in  consequence  as  the 
axis  turns  round,  it  draws  the  rod  backwards  and 
forwards  with  an  easy  and  regular  motion. 

Such  is  the  Steam  Engine — that  glory  to  English 
genius,  and  that  stupendous  assistant  eqvially  to 
her  manufactures,  and  to  the  transit  of  them  over 
the  world.  To  explain  its  uses  were  impossible, 
so  numerous  are  they  ;  to  explain  its  simple  struc- 
ture we  have  attempted ;  to  show  its  perfection  of 
action  we  shall  conclude  with  an  admirable  passage 
from  Dr.  Arnott's  "  Elements  of  Natural  Phi- 
losophy :" — 

"  It  regulates  with  perfect  accuracy  and  unifor- 
mity the  number  of  its  strokes  in  a  given  time,  and 
it  counts  and  records  them  as  a  clock  does  the  beats 
of  its  pendulum  ;  it  regulates  the  quantity  of  steam 
admitted  to  work ;  the  briskness  of  the  fire ;  the 
supply  of  water  to  the  boiler ;  the  supply  of  coals 
to  the  fire;  it  opens  and  shuts  its  valves  with 
mathematical  precision  as  to  time  aud  manner ; 
it  oils  its  joints ;  it  takes  out  any  air  which  may 
accidentally  enter  into  parts  that  should  be  vacuous ; 
it  warns  its  attendants  by  ringing  a  bell  when  any 
thing  goes  wrong,  which  it  cannot  of  itself  rectify  ; 
and  with  all  these  talents  and  qualities,  and  though 
it  have  the  power  of  600  horses,  it  is  obedient  to 
the  hand  of  a  child  ;  its  aliment  is  coal,  wood, 
charcoal,  or  other  combustible  ;  it  consumes  none 
while  idle  ;  it  never  tires  and  wants  no  sleep  ;  is  not 
subject  to  malady  when  originally  well  made,  and 
only  refuses  to  work  when  worn  out  with  age ; 
it  is  equally  active  in  all  climates,  and  will  work  at 
any  thing  ;  it  is  a  water  pumper,  a  miner,  a  sailor, 
a  cotton-spinner,  a  v/eaver,  a  blacksmith,  a  miller, 
indeed  it  is  of  all  occupations  ;  and  a  small  engine  in 
the  character  of  a  steam  pony  may  be  seen  dragging 
after  it  on  a  railroad  90  tons  of  merchandize,  or  a 
regiment  of  soldiers,  with  speed  greater  than  that 
of  our  fleetest  coaches.  It  is  the  king  of  machines, 
and  a  permanent  reahzation  of  the  genii  of  eastern 
fable,  whose  supernatural  powers  were  occasionally 
at  the  command  of  man." 

BRITISH  MARBLES. 
( Resumed  fr om  page  267,  and  concluded.) 

Scotland  abounds  in  marbles,  but  only  a  few  of 
them  are  generally  known.  A  particularly  fine 
variety  of  white  marble  is  found  in  immense  beds 
at  Assent  in  Siitherland,  out  of  which  blocks  of 


any  size  may  be  cut.  The  best  sort  is  seen  in  the 
bed  of  the  river,  about  a  mile  or  two  south  of  the 
church. 

A  dark  brown  variety,  beautifully  variegated  with 
white,  is  mentioned  by  Dr.  Meek  as  being  found 
in  the  parish  of  Cambuslang,  in  the  county  of 
Lanark.  Of  this  marble,  which  takes  a  very  good 
polish,  there  are  several  slabs  in  the  palace  of 
Hamilton  ;  a  chimney  piece  in  the  college  library 
of  Glasgow  ;  and  three  pair  of  solid  jambs  in  Mr. 
Dundas's  house  at  Duddinsloun.  The  stratum 
vchich  has  been  hitherto  seen,  is  from  six  to  twelve 
inches  thick,  and  extends  over  a  considerable  part 
of  the  parish. 

Also,  the  red  and  white  marble  of  Boyne  ;  and 
the  white,  with  long  veins  of  a  different  tint,  from 
Durness,  are  mentioned  by  authors. 

An  asli  grey  variety,  variegated  by  beautiful 
lemon  yellov.'  stripes,  which  traverse  it  in  different 
directions,  and  which  seem  to  be  owing  to  an 
intimate  combination  of  chlorate  or  hornblende 
with  the  marble.  A  variety  of  a  pure  white  color, 
with  a  slight  admixture  of  blueish  grey,  in  which 
alone  it  differs  from  the  fine  marble  of  Carrara. 

But  one  of  tlie  most  beautiful  varieties  is  that 
from  the  hill  of  Belephetrick,  in  Tirie,  one  of  the 
Western  Islands  of  Scotland.  It  is  now  generally 
known  by  the  name  of  Tirie  marble ;  its  color  is 
pale  blood  red,  light  flesh  red,  and  reddish  white  ; 
these  colors  are  often  seen  in  one  and  the  same 
piece ;  the  darker  shades  generally  has  spots  and 
waved  striae.  What  renders  this  marble  particu- 
larly curious  is  the  hornblende  and  the  other  green 
substance  which  it  contains  disseminated,  and  part 
of  which  appears  to  belong  to  that  species  of  the 
hornblende  family  which  is  now  generally  called 
sahlite ;  the  lighter  colored  particles  have  been 
considered  as  corundum.  It  is  mixed  in  different 
proportions  with  the  marble  so  as  to  produce  pale 
blackish  green,  dark  asparagus  green,  and  a  color 
approaching  to  leek  green  ;  also  particles  of  calca- 
reous spar  are  seen  intermixed  with  this  substance, 
as  also  small  rounded  quartzy  particles  of  a  bright 
red  color,  and  some  mica  in  plates  ;  some  of  its 
varieties  have  the  appearance  of  granite. 

Besides  this.  Professor  Jameson  mentions  a 
v.^hite  marble  of  the  same  kind,  found  with  the  one 
just  mentioned ;  its  color  is  white  or  very  light 
blue ;  it  contains  scales  of  mica,  and  crystals  of 
hornblende,  which  latter,  when  minutely  difi'used, 
give  the  marble  a  green  or  yellowish  green  color, 
and  when  intimately  combined  with  the  mass,  form 
beautiful  yellowish  green  spots. 

A  dark  colored  shell  marble  occurs  in  the  lime- 
stone quarries  of  the  parisli  of  Curamertrces,  in 
the  county  of  Dumfries,  and  large  blocks  of  it 
have  been  worked  up  for  chimnies  and  hearths, 
some  of  which  have  been  sunt  to  London.  The 
shells,  and  other  petrified  bodies  with  which  it  is 
mixed,  greatly  add  to  its  variety  and  beauty,  as  the 
whole  receives  a  very  fine  polish. — Eees'a  Cyclo- 
pcedia. 

Ireland  also  has  its  valuable  marbles,  aud  quarries 
of  them  are  wrought  in  various  parts. 

The  variety  best  known  iu  England  is  tlie  Kil- 
kenny marble,  with  black  ground,  more  or  less 
varied  with  white  marks  produced  by  petrifactions. 
This  marble  contains  a  great  variety  of  impressions 
of  madrejiores  of  bivalve  and  turbinate  shells ; 
mytilites,  turbinites,  pechinites,  tiUinites,  tubipo- 
rites,  nautilites,  and  ammonites  may  be  distin- 
guished.    Tho  spar  which  occupies  the  place  i>f  the 
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shells,  sometimes  assumes  a  greenish  yellow  color  ; 
in  some  places  there  are  spots,  though  rarely,  that 
reflect  iridescent  colors,  and  sometimes  martial 
pyrites  is  imbedded  in  the  marble.  A  kind  of  flaw 
sometimes  appears  in  the  stone,  which  from  its 
irregularly  indented  figure  is  styled  by  the  workmen 
a  skull,  as  it  resembles  the  sutures  of  a  cranium. 

The  half-moon  and  the  bottom  bed  are  reckoned 
among  the  best ;  the  former  is  so  called  from  the 
number  of  impressions  of  bivalve  shells  which  it 
contains  ;  the  sections  of  the  spaces  they  occupied 
now  filled  with  white  spars,  being  more  or  less 
lunated  ;  the  black  bed  and  the  silver  bed  are  both 
esteemed.  The  marble  which  approaches  nearest 
to  black  is  most  valued  at  Kilkenny.  The  white 
marks  on  the  polished  stone,  it  is  said,  appear  more 
strongly,  or  increase,  by  long  exposure  to  air. 

Some  coarse  work  of  Kilkenny  marble  is  finished 
at  the  quarry  ;  a  few  of  the  blocks  are  split  in  the 
town  by  hand  saws,  where  a  little  of  the  polished 
work  is  also  done,  and  tomb-stones  are  cut,  which 
are  raised  from  a  different  quarry.  But  the  princi- 
pal work  is  done  at  the  marble  mill  which  is  on  the 
left  bank  of  the  river,  near  two  miles  from  Kil- 
kenny. 

Black  marble  exceedingly  fine  has  been  raised  at 
Crayleath,  in  the  county  of  Down.  It  is  susceptible 
of  a  very  high  polish,  and  if  well  chosen  is  free 
from  those  large  white  spots  which  are  supposed  to 
disfigure  some  of  the  Kilkenny  marble. — Dubour- 
dieu's  Survey. 

In  the  county  of  Waterford  different  kinds  of 
marble  are  discovered,  as  at  Toreen,  a  fine 
variegated  sort,  composed  of  chocolate  color,  white, 
yellow  and  blue  blended  into  various  shades  and 
figures,  which  takes  a  good  polish.  A  black  mar- 
ble, without  any  mixture  of  white,  has  beea  found 
near  Kilcrump,  in  the  parish  of  Whitechurch,  of 
the  same  county,  as  also  a  grey  marble  beautifully 
clouded  with  white,  spotted  like  some  kinds  of 
shagreen,  and  susceptible  of  a  high  degree  of 
polish. 


OXYGEN. 

ITS    PROPERTIES    AND    PREPARATION. 

Oxygen  was  discovered  by  Dr.  Priestley,  in  1744. 
It  is  a  colorless  gas,  has  neither  taste  nor  smell, 
is  not  affected  by  light  or  heat,  is  rather  heavier 
than  atmospheric  air,  its  specific  gravity  being 
I'lll — is  very  sparingly  absorbed  by  water,  pos- 
sesses neither  alkaline  nor  acid  properties,  and  com- 
bines with  all  the  other  simple  bodies,  producing 
with  some  of  them  acids — with  others  oxydes.  It 
is  one  of  the  constituent  principles  of  air  and  of 
water — is  the  most  perleci  of  all  supporters  of  com- 
bustion, and  is  absolutely  necessary  for  animal 
esistence.  The  atmosphere  being  adapted  to  sup- 
port combustion,  and  animal  respiration,  only  in 
proportion  to  the  quantity  of  oxygen  it  contains. 
fiy  the  absorption  of  this  gas  the  venous  blood 
•wlien  passing  through  the  lungs  becomes  purified 
from  carbon,  and  restored  to  the  briglit  red  color 
which  arterial  blood  presents.  Its  inliuence  upon 
colors  is  often  very  great,  and  is  taken  advantage 
of  by  dyers.  Oxygen  is  given  off  naturally  by 
growing  vegetables,  and  may  easily  be  jirocured 
artificially  by  abstracting  it  from  the  metallic  oxydes, 
or  the  salts  which  contain  it,  and  also  by  the 
decomposition  of  water  by  galvanism. 


Experiment  1. — From  Vegetables.  Put  into  a 
wide-mouthed  bottle  a  quantity  of  fresh  gathered 
leaves — fill  the  bottle  with  water,  and  turn  the 
mouth  downwards.  Place  this  in  a  hot  sunshine, 
and  after  some  hours  the  upper  part  of  the  glass 
bottle  will  be  filled  with  gas,  which  by  a  proper 
test  will  be  found  to  be  oxygen. 

Ex.  2. — Frojii  Black  Oxyde  of  Manganese  alone. 
Put  into  a  gun  barrel,  which  has  previously  had  its 
touch-hole  stopped  up,  four  ounces  of  the  black 
oxyde  of  manganese  in  powder.  Place  it  in  the 
fire  and  when  approaching  a  red  heat  oxygen  gas 
will  begin  to  pass  out  at  the  open  end,  as  may  be 
known  by  the  increased  flame  of  a  candle  held  to  it. 
When  this  is  the  case,  fasten  a  collapsed  bladder 
to  the  open  end  of  the  barrel,  so  as  to  be  air-tight, 
when  the  gas  will  pass  into  it,  and  may  be  preserved 
for  use.  This  quantity  of  oxyde  should  make 
about  two  gallons  and  a  half  of  gas  :  it  is  not  per- 
fectly pme,  but  sufficiently  so  for  ordinary  expe- 
riments. Instead  of  the  bladder  a  pewter  tube  may 
convey  the  liberated  gas  either  to  a  gas-holder,  or 
to  glass  receivers  placed  upon  the  shelf  of  the 
pneumatic  trough  for  its  reception. 


Ex.Z. — Fro77i  Oxyde  of  Manganese  and  Sulphuric 
Acid.  Place  in  a  glass  retort  four  ounces  of  the 
black  oxyde  of  manganese,  and  add  to  it  strong 
sulphuric  acid,  sufficient  to  make  it  of  the  con- 
sistence of  cream.  Apply  the  heat  of  an  Argand 
lamp,  and  the  gas  will  pass  over  when  the  liquid 
boils.  This  is  only  useful  when  a  retort  is  not  at 
hand,  being  a  more  expensive  mode  than  the  last, 
especially  as  the  retort  is  apt  to  be  cracked  by  the 
caking  together  of  the  materials. 

Ex.  4. — From  Chlorate  of  Potass. — Put  into  a 
glass  retort  a  quarter  of  an  ounce  of  the  chlorate 
of  potass.  Place  a  lamp  under  it,  and  when  it 
arrives  at  nearly  a  red  heat  it  is  wholly  resolved  into 
very  pure  oxygen  gas,  which  may  be  collected  in 
the  usual  way  :  and  a  white  powder,  called  chloride 
of  potassium,  which  is  left  in  the  retort.  The 
above  quantity  of  salt  yields  rather  more  than  half 
a  pint  of  gas,  or  about  one  entire  inch  of  gas  for 
each  grain  of  the  salt. 

Ex.  5. — Combustion  of  a  Taper. — If  a  lighted 
taper  be  immersed  in  a  jar  of  oxygen  gas  it  will- 
burn  with  much  more  than  ordinary  vividness  and 
rapidity  ;  and  if  the  taper  be  extinguished,  but  so 
as  to  leave  the  wick  still  kindled,  and  then  immersed, 
it  will  instantly  become  inflamed.  This  may  be 
j)erformed  several  times  with  the  same  jar  of  oxygen. 

iS\ite. — A  modification  of  this  experiment  forms 
the  celebrated  i^//f/e  i/^^^,  which  is  nothing  more 
than  a  stream  of  oxygen  passing  through  a  burning 
lamp,  the  brilliancy  of  which  is  thereby  greatly 
inciieased. 

Ex.  G. — Brilliant  Red  Fire. — Dissolve  in  spirits 
of  wine  as  much  as  it  will  take  up  of  the  nitrate  of 
strontian—  light  the  spirit,  which  will  burn  with  a 
faint  red  light.  Immerse  it  while  burning  in  a  jar  of 
oxygen  gas,  and  the  brilliancy  of  the  flame  will  be 
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very  greatly  increased,  and  appear  of  the  most 
vivid  red.  If  a  few  crystals  of  nitrate  of  strontian 
be  placed  upon  the  charcoal,  it  will  burn  with 
intense  vividness,  when  a  jet  of  oxygen  is  projected 
upon  it.  The  same  wiU  be  the  case  with  the  sub- 
stances in  the  following  illustrations. 

Ex.  7. — Rose  Colored  Flame. — Dissolve  chloride 
of  lime  in  spirits  of  wine,  inflame  it  in  oxygen, 
cmd  it  will  burst  into  a  larger  and  stronger  flame, 
of  a  dull  red  light. 

Ex.  8. — Green  Light. — Instead  of  chlorate  of 
lime  use  a  few  crystals  of  boracic  acid,  stir  it  well 
to  dissolve  the  acid,  and  after  inflammation  and 
immersion  in  the  oxygen,  a  bright  and  beautiful 
green  flame  will  be  produced.  The  same  will  take 
place  if  the  nitrate  of  copper  be  used. 

Ex.  9. —  Yellow  Flame. — Dissolve  carbonate  of 
barytes  in  spirit  of  wine,  inflame  it  under  the  same 
circumstances,  and  the  flame  wiU  be  yellow.  The 
same  will  be  the  case  if  the  chlorate  of  soda  or 
common  salt  be  used. 

Ex.  10. — A  Reddish  Yellow  Flame  is  produced 
by  burning  in  the  same  way,  chlorate  of  magnesia. 

Ex.  11. — Amber  Colored  Light. — ^lay  be  pro- 
duced with  much  intensity  by  burning  a  piece  of 
amber  in  oxygen  gas. 

Ex.  12. —  White  Light. — Many  substances  burnt 
in  oxygen  will  produce  a  white  light,  as  phospho- 
rus, caoutchouc  or  Indian  rubber,  most  of  the 
resins,  &c.  That  however  which  produces  the 
clearest  and  most  brilliant  white,  next  to  phospho- 
rus, is  a  small  piece  of  camphor  suspended  from  a 
wire  in  a  jar  of  the  gas. 

Ex.  13 — Re-kindles  a  nearly-extiiiguished  Fire. 
Project  a  stream  of  oxygen  upon  the  smouldering 
embers  of  a  fire  nearly  extinguished,  it  wiU  imme- 
diately lighten  it  up  afresh,  showing  that  combus- 
tion is  in  exact  proportion  to  the  quantity  of  oxy- 
gen communicated  to  the  combustible  body  ;  a  piece 
of  saltpetre  thrown  into  a  fire  answers  the  same 
purpose,  because  of  the  oxygen  it  gives  out  in 
burning. 

Ex.  14. — Ignition  of  Charcoal.  Fasten  to  a  wire 
a  piece  of  charcoal,  tying  it  with  another  bit  of 
wire,  hold  it  to  a  candle  so  as  to  ignite  it  in  one 
speck  only,  immerse  it  in  a  jar  of  oxygen,  and  it 
wUl  burn  with  the  utmost  beauty,  forming  by  the 
chemical  action  which  takes  place,  carbonic  acid 
gas;  the  oxygen  uniting  with  the  charcoal.  For 
this  experiment,  the  charcoal  should  be  near  the 
bark  of  the  tree,  and  of  some  light  wood,  as  then 
brilliant  sparks  are  thrown  off. 

Ex.  15. — Combustion  of  the  Diamond.  The  com- 
bustibility of  the  diamond  seems  first  to  have  oc- 
curred to  Newton.  The  burning  of  it  by  artificial 
means  is  thus  described  by  Brande  : — "  \\'hen  the 
diamond  is  heated  in  the  flame  of  the  blowpipe,  it 
soon  begins  to  burn,  and  the  combustion  continues 
as  long  as  the  temperature  is  sufficiently  high,  but 
it  does  not  produce  heat  enough,  during  its  combi- 
nation with  the  oxygen  of  the  atmosj)here,  to  main- 
tain its  combustion.  If  while  thus  burning,  it  be 
introduced  into  a  jar  of  pure  oxygen,  the  com- 
bustion continues  longer,  and  sometimes  till  the 
whole  is  consumed  :  the  best  support  for  it  in  this 
experiment,  is  a  small  loop  of  platinum  wire,  or  a 
very  small  and  thin  platinum  spoon,  jjcrforated 
with  many  holes  ;  in  this  it  may  first  be  intensely 
heated  by  the  oxygen  blow. pipe,  and  whilst  burn- 
ing, carefully  immersed  into  a  bottle  of  pure  oxy- 
gen gas,  containing  a  little  lime  water  ;  a  good  cork 
thrcfugh  which  the  wire  of  the  spooa  passes  should 


secure  the  mouth  of  the  bottle  ;  it  will  thus  go  on 
burning  brilliantly  for  some  time,  and  the  formation 
of  carbonic  acid  be  shown  by  the  milkiness  of  the 
lime  water. 

"  The  combustion  of  the  diamond  may  be  more 
perfected,  by  placing  it  upon  a  platinum  capsule, 
in  a  jar  of  pure  oxygen  inverted  over  mercury,  and 
throwing  upon  it  the  focus  of  a  burning  lens.  It  will 
continue  to  burn  in  the  oxygen  after  being  with- 
drawn from  the  focus,  with  so  brilliant  a  light  as 
to  be  visible  in  the  brightest  sunshine,  and  with  very 
intense  heat." — Brande's  Chemistry. 

Ex.  16. — Combustion  of  Sulphur. — Place  in  a 
platina  or  brass  spoon,  a  small  piece  of  sulphur, 
previously  inflamed  ;  immerse  it  in  a  jar  of  oxygen, 
and  the  combustion  will  be  greatly  increased  in 
brilliancy,  the  whole  jar  showing  the  most  vivid 
blue  light.  When  the  combustion  is  finished,  the 
jar  wUl  contain  sulphuric  acid,  which  at  first  rises 
as  a  brown  vapour,  and  is  rapidly  absorbed  by  the 
water. 


(To  be  continued.) 


OIL    PAINTING. 

(Resumed  from  page  266.^ 

The  various  bodies  employed  by  painters  for 
producing  the  difference  of  light  and  shade  may 
be  termed  either  pigments  or  fluids,  as  they  are 
solid  or  aqueous,  but  their  varieties  are  too  nume- 
rous to  be  in  general  use  ;  most  painters  therefore 
select  a  set  out  of  them,  and  become  very  un- 
justly prejudiced  against  those  they  reject.  Those 
colors  which  become  transparent  in  oil,  such  as 
lake,  Prussian  blue,  and  brown  pink, are  frequently 
used  without  the  admixture  of  white  or  any  other 
opaque  pigment,  by  which  means  the  tint  of  the 
ground  on  which  they  arc  laid  retains,  in  some 
degree,  its  force,  and  the  real  color  produced  in 
painting  is  the  combined  effect  of  both :  this  is 
called  glazing. 

PRINCIPAL   COLORS, 

Flake  White,  or  Fine  White.  Krem's  Wliite- 
Flake  white  is  the  best  we  have ;  it  ought  to  bo 
ground  with  the  finest  poppy  oil  that  can  be  pro- 
cured. White  comes  forward  to  the  eye  with 
yellows  and  reds,  but  retires  with  blues  and^ 
greens.  It  is  the  nature  of  all  whites  to  sink  into 
whatever  ground  tlicy  are  laid,  on  which  account 
they  ought  to  be  laid  on  white  grounds. 

Ivory  Black  is  an  exceeding  fine  color,  which 
mixes  well  with  the  others,  and  is  tlie  true  shade 
for  blue.  It  is  used  with  drying  oil,  and  is  a  cold 
retiring  color. 

Ultramarine  is  the  finest  blue  known  ;  it  is  a 
tender  retiring  color,  well  adapted  fur  glazing. 
It  is  used  with  poppy  oil. 
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Prussian  Blue  is  a  very  fine  blue,  and  is  used 
■with  nut  oil.  It  should  never  be  used  in  the  flesh, 
but  in  green  tints  and  the  eyes. 

Light  Ochre  is  of  great  service  in  painting  flesh, 
it  is  used  with  nut  oil.  All  yellows  are  streng- 
thened with  reds  and  weakened  by  blues  and 
greens. 

Light  Red  (Light  Ochre  burnt),  mixed  with 
white,  produces  a  most  perfect  flesh  color,  but  is 
too  strong  for  the  wliite,  therefore  will  get  darker. 
It  should  be  used  with  nut  oil. 

Vermillion  should  never  be  used  unless  it  is 
made  of  genuine  native  cinnabar :  it  is  used  with 
drying  oil. 

LaJce  is  a  deep  red,  but  of  no  strong  body,  and 
should  be  strengthened  with  Indian  red.  It  is  the 
best  glazing  color  that  can  be  employed ;  and  is 
used  with  drying  oil. 

Indian  Red  will  not  glaze  well;  it  is  used  as 
the  lake. 

Broxvn  Pink  is  a  fine  glazing  color,  but  of  no 
strong  body.  In  the  flesh  it  ought  not  to  join  or 
mix  with  the  whites,  as  it  produces  a  dirty  warm 
color,  for  which  reason  their  joinings  should  be 
blended  with  a  cold  middle  tint.  In  glazing  of 
shadows  it  should  be  laid  before  the  other  colors 
that  are  to  enrich  it.  As  it  is  one  of  the  finishing 
colors  it  shoiild  never  be  employed  in  the  first 
painting,     Used  with  drying  oil. 

Burnt  Umber  is  a  good  warm  brown  of  great 
use  in  painting  the  hair,  and  mixes  finely  with  the 
warm  shade. 

PRINCirAL    TINTS    COMPOSED     FROM     THE     FORE- 
GOING   COLORS    NECESSARY    FOR    PAINTING 
FLESH. 

Light  Red  Tint  is  made  of  light  red  and  white  ; 
with  this  color  and  the  shade  tint  you  should  inake 
out  all  the  flesh ;  as  this  color  gets  darker,  you 
should  mix  Vermillion  and  white  with  it,  according 
to  the  fairness  of  the  complexion. 

Vermillion  Tijit  is  vermillion  and  white,  mixed 
to  a  middle  tint,  which  is  the  brightest  light  red 
that  can  be  made. 

Carmine  Tint  is  carmine  and  while.  This  is 
the  most  beautiful  of  all  reds  for  the  cheeks  and 
lips.  It  is  one  of  the  finishing  colors,  and  not  to 
be  used  in  the  first  painting,  but  laid  on  the  finish- 
ing colors  without  mixing  with  them. 

Rose  Tint  is  a  compound  of  white  and  the  red 
shade,  and  is  one  of  the  cleanest  and  most  deli- 
cate tints  that  can  be  used  in  the  flesh  for  clearing 
up  the  heavy  dirty  colors. 

Yellow  Tint  is  formed  of  various  substances, 
sometimes  of  Naples  yellow  and  white,  and  also 
of  chrome  yellow  and  white<|  and  light  ochre  and 
•white,  which  is  a  good  working  color. 

Blue  Tint  is  composed  of  ultramarine  and  white, 
and  is  of  great  service  in  blending  and  softening 
down  the  lights  to  produce  keeping. 

Lead  Tint  is  ivory  black  and  white. 

Green  Tint  consists  of  Prussian  blue,  light 
ochre,  and  white.  It  is  generally  used  in  the  red 
shadows  when  they  arc  too  strong. 

Shade  Tint  is  lake,  Indian  red,  black,  and 
white,  mixed  to  a  middle  tint.  This  is  the  best 
mixture  for  the  general  ground  of  shadow. 

Red  Shade  is  made  of  lake  and  a  very  small 
portion  of  Indian  red  :  it  strengthens  the  shadows 
of  the  shade  tint,  and  is  often  used  as  ground  for 
dark  shadows. 

Dark  Shade  is  made  of  ivory  black  and  a  little 
Indian  red.  It  is  excellent  for  glazing  the  eye- 
brows and  the  darkest  shadows. 


These  directions,  well  understood,  will  enable 
the  student  to  form  any  other  tint  he  may  require. 
He  must  always  remember  that  white  mixed  with 
any  color,  or  with  any  composition  of  colors, 
always  makes  them  lighter;  but  if  any  color  or 
tint  be  too  light  it  can  never  be  rendered  deeper 
by  the  addition  of  black,  and  the  best  way  to 
deepen  a  color  is  by  glazing  it  over  with  a  darker 
color  of  a  similar  nature.  Glazing  should  always, 
if  possible,  be  performed  with  transparent  colors. 
It  is,  however,  a  practice  not  universally  adopted, 
and  seldom  performed  by  artists  whose  skill  ena- 
bles them  to  produce  an  equal  effect  without  it. 

The  oils  with  which  the  colors  are  mixed  are  of 
move  importance  in  the  art  than  is  generally  ima- 
gined. Those  in  most  use  are  linseed  oil,  nut 
oil,  and  poppy  oil.  Linseed  oil  injures  light 
colors ;  its  use  is  therefore  generally  confined  to 
the  darker  ones.  Nut  oil  is  in  more  habitual  use, 
is  of  a  finer  quality,  and  is  not  so  subject  to  change 
the  colors.  Poppy  oil  is  generally  preferred  to 
tlie  two  others,  it  is  clearer  than  the  nut  oil.  For 
pictures  painted  in  haste,  drying  oil  is  sometimes 
used,  it  should,  however,  be  employed  with  great 
caution,  as  the  paintings  in  which  it  has  been  too 
extensively  used  are  found  in  a  short  time  to  liave 
the  appearance  of  being  old  and  decayed. 

(To  be  continued.) 


PRESERVING  FUNGI 
{Resumed  from  page  285,  aud  concluded.) 

The  Laplanders  employ  Polyporus  fomentarius 
and  some  other  species,  (which  when  beaten  and 
steeped  in  saltpetre  form  most  excellent  tinder, 
known  by  the  name  of  Amadou,')  to  remove  pain 
by  simply  laying  a  small  piece  upon  the  part 
affected  and  igniting  it.  It  is  said  that  this  remedy 
seldom  fails.  Amadou  is  also  sometimes  used  like 
the  soft  contents  of  puffballs  as  a  styptic,  and 
forms  occasionally  a  material  for  paper-making. 
When  used,  however,  for  stopping  blood,  it  must 
be  free  from  saltpetre. 

In  the  economy  of  the  world,  Fungi  performs  a 
most  important  office  in  hastening  the  decomposi- 
tion of  dead  organized  matter.  It  is  this  property 
which  renders  one  or  two  species,  known  under 
the  common  name  of  dry  ro<, such  a  dreadful  plague 
in  ships  and  buildings.  The  disease  doubtless 
originates  on  some  unsound  portion  of  the  wood, 
but,  once  established,  it  spreads  with  wonderful 
rapidity  and  decomposes  the  sound  wood  beneath 
it,  by  absorbing  its  nutritive  matter.  The  remedy 
is  not  diflicult,  where  its  practicability  to  guard 
against  the  concurrence  of  circumstances  favor- 
able to  its  progress  ;  but  in  many  instances  this  is 
impossible.  Various  schemes  have  been  proposed 
for  its  general  prevention,  but  unsuccessfully,  imfil 
Mr.  Kyan  impregnated  the  wood  with  corrosive 
sublimate,  a  well  known  enemy  to  vegetable  life, 
which  by  combining  Avith  the  nutritive  matter  of 
the  wood  renders  it  unfit  for  the  support  of  vegeta- 
tion, and  as  far  as  such  short  experience  can 
testify,  completely  proved  its  efficacy.  White  of 
egg  might  probably  be  used  with  advantage  on  a 
small  scale,  as  it  seems  equally  with  corrosive 
sublimate,  to  prevent  the  growth  of  fungi ;  indeed 
it  is  sometimes  employed  by  house-keepers  for  the 
prevention  of  mould.by  simply  covering  the  article 
to  be  preserved  with  paper  steeped  in   it.      In 
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herbaria  and  cabinets,  mouldiness  may  be  kept 
away  by  tlie  use  of  essential  oils,  or  Russia 
leather. 

Fungi  are  very  destructive  to  corn,  in  the  form 
of  Blight,  Mildew,  Bunt,  &c.,  doing  injury  not 
only  by  a  diminution  of  the  quantity  but  also  of 
the  nutritive  matter,  and  as  in  the  case  of  Bunt, 
by  communicating  to  the  corn  an  offensive  taste 
and  smell.  The  growth  of  these  parasites  depends 
so  much  upon  accidental  circimistanccs,  tliat  it  is 
impossible  for  the  most  experienced  cultivators  to 
guard  against  them  altogether,  but  the  evil  is 
greatly  lessened  by  careful  choice  of  seed,  by 
steeping  it  in  solutions  of  different  substances, 
which  destroy  the  vegetative  power  of  the  sporidia 
of  these  parasites,  and  by  a  judicious  change  of 
cropping,  in  the  land  subject  to  them.  It  appears 
that  the  reproductive  contents  of  the  sporidia  are 
absorbed  together  with  the  water,  containing  the 
nutritive  matter  of  the  soil  by  the  roots.  At  least 
it  is  certain  that  corn,  sown  in  soil,  which  has 
been  purposely  mixed  with  the  sporidia,  is  infested 
with  the  fungi  to  which  those  sporidia  belong;  and 
this  has  been  proved  also  with  regard  to  one  of  the 
entophytal  parasites  to  which  roses  are  subject. 
Most  plants  are  preyed  upou  by  their  peculiar 
parasites ;  pear-tree,  for  instance,  are  sometimes 
much  injured  by  j^cidium  cancellatum,  and  young 
trees  planted  in  their  neighbourhood  are  observed 
to  sutler. 

The  roots  of  certain  plants,  as  Sq^ron-Crocus, 
Lucerne,  Convolvulus,  Batatas,  &c.,  are  frequently 
exhausted  by  subterranean  fungi.  In  the  case  of 
saffron,  the  only  remedy  is  to  insulate  the  infected 
plot  by  a  deep  trench,  which  should  seem  to  be 
a  striking  proof  that  these  plants  are  really  in- 
creased by  seed. 

Dr.  Klotzsch  writes  thus: — "The  method  I 
adopt  by  which  the  Agarics  and  Boleti  may  have 
their  characters  preserved  and  be  fit  for  examina- 
tion in  the  herbarium,  is  as  follows : — 

"  With  a  delicate  scymetar-shaped  knife,  or 
scalpel,  such  as  is  found  in  a  surgeon's  instrument 
case,  I  make  a  double  section,  through  the  middle, 
from  the  top  of  the  pileus  to  the  base  of  the  stipes, 
so  as  to  remove  a  slice.  This,  it  will  be  at  once 
seen,  shows  the  vertical  outline  of  the  whole 
Fungics,  the  internal  nature  of  its  stipes,  whether 
hollow,  or  spongy,  or  solid,  the  thickness  of  the 
pileus  and  the  peculiarities  of  the  gills,  whether 
equal  or  unequal  in  length,  decurrcnt  upon  the 
stipes  or  otherwise,  &c.  There  will  then  remain 
the  two  sides  or  (nearly^  half  the  Fungus,  which 
each  in  itself  gives  a  correct  idea,  if  1  may  so  ex- 
press myself,  of  the  whole  circumference  of  the 
plant.  But  before  we  proceed  to  dry  them,  it  is 
necessary  to  separate  the  stipes  from  the  pileus, 
and  from  the  latter  to  scrape  out  the  fleshy  lamella, 
or  gills,  if  it  be  an  Agaric  or  the  tubes  of  the 
Boletus.  We  have  thus  the  fungus  divided  into 
five  portions ;  a  central  thin  slice,  two  (nearly) 
halves  of  the  stipes  and  the  same  sections  of  the 
pileus :— these,  after  being  a  little  exposed  to  the 
air  that  they  may  part  with  some  of  their  moisture, 
but  not  so  long  that  they  shrivel,  are  to  be  placed 
between  dry  blotting  paper  and  subjected  to  pres- 
sure as  other  plants:  the  paper  being  changed 
daily  till  the  specimens  are  perfectly  dry.  Wlien 
this  is  the  case,  the  central  portion  or  slice,  and 
the  two  halves  of  the  stipes,  are  to  be  fastened 
upon  white  paper,  together  with  the  respective 
halves  of  the  pileus  upon  the  top  of  the  latter,  in 
their  original  position.  He  will  thus  be  three 
sections,  from  which  a  correct  idea  of  tlic  whole 


plant  may  bo  obtained.  The  volm  and  annuln  of 
such  species  as  possess  them,  must  be  retained. 

"  With  care,  even  the  most  fugacious  species, 
s,\ich.&sAgaricusfitnetarius,  ovatus,  &c.,  may  bo 
very  well  preserved,  according  to  this  method. 

"  Some  of  the  smaller  and  less  llcsliy  kinds  will 
not  require  to  have  their  lamelhe  removed,  such 
as  Agaricus  Jilopes,  supinus,  galericulatus,  &c.  In 
collecting  fleshy  Fungi,  care  must  be  taken  that 
they  are  not  too  old  and  absolutely  in  a  state  of 
decomposition,  or  too  much  infested  with  the  larva; 
of  insects.  When  this  latter  is  the  case,  some  oil 
of  turpentine  poured  over  them  will  either  drive 
them  rapidly  from  their  holes  or  destroy  tliem. 
Species,  with  a  clammy  viscid  pileus,  it  is  better 
to  expose  to  a  dry  air  or  the  heat  of  a  fire,  before 
being  placed  in  paper. 

"  'I'he  separate  parts  of  the  genera  Phallus  and 
Clathrus,  I  fill  with  cotton.  I  keep  them  for  a 
time  exposed  to  a  dry  atmosphere,  and  then  after 
removing  the  cotton,  subject  them  to  pressure. 
The  same  may  be  done  w^ith  the  large  tremelloid 
Pezizce." 

To  this  Dr.  Hooker  adds  : — "  I  have  witnessed, 
with  great  satisfaction,  the  whole  of  the  above 
process  for  drying  the  fleshy  Fungi,  and  have  now 
many  specimens  in  my  herbarium  preserved  ac- 
cording to  this  method.  Not  only  is  the  outline  of 
the  FiMi^rws  thus  retained,  and  in  most  instances, 
its  essential  distinguishing  character  ;  but  there  is 
this  further  advantage,  that  from  the  specimens 
containing  a  smaller  quantity  of  fleshy  matter, 
they  are  infinitely  less  liable  to  the  depredations 
of  insects  than  if  the  whole  Fungus  were  sub- 
mitted to  pressure  In  order  to  protect  my  herba- 
rium, in  general,  as  much  as  possible  from  these 
troublesome  visitors,  I  wash  (wdth  a  camel-hair 
pencil)  or  sprinkle,  such  specimens  as  are  most 
subject  to  them,  with  oil  of  turpentine,  in  which  I 
pnt  a  small  quantity  of  finely  pounded  corrosive 
sublimate.  It  is  true  that  this  substance  is  not 
dissolved  in  the  oil;  but  by  shaking  the  bottle 
before  using  it,  it  is  widely  spread  over  the 
specimen  so  treated,  and  remains  to  protect  the 
plant  after  the  oil  has  evaporated.  Spirit  of  wine 
extracts  the  color  from  the  plant,  and  soils  the 
paper  on  which  the  latter  is  fastened,  as  I  have 
ascertained  by  experience." 


CHEESE  CEMENT  FOR  WOOD,    CHINA, 

&c. 

Common  glue  is  well  known  to  be  soluble  in  water, 
and  that  after  any  length  of  time  has  elapsed  since 
its  first  application,  those  articles,  therefore,  which 
are  glued  together  are  only  such  as  are  ordinarily 
to  be  kept  dry,  lest  the  moisture  to  which  they  may 
be  exposed  should  dissolve  the  glue  which  unites 
their  various  joints,  and  they  fall  to  pieces.  The 
only  prevention  of  this  eflect  has  hitherto  been 
])aint  or  varnish  to  keep  off  the  wet.  There  are, 
however,  very  many  cases  in  which  glue  would  be 
used  were  it  not  for  this  solubility,  such,  for  exam- 
ple, its  vessels  to  hold  water,  hot  or  cold  ;  furniture 
for  sea  use,  where  they  may  be  exposed  to  a  damp 
atmosphere  ;  show-boards  for  liouses ;  external 
shutters  and  doors,  and  numerous  other  cases.  It 
is  somewhat  surprising,  therefore,  that  no  attempt 
should  have  been  made  in  this  country  to  introduce 
to  general  use  the  fanled  cheese  glue,  which  is  em- 
ployed on  the  continent  under  most  of  the  above 
circumstances,  and  with  complete  success.     It  is 
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known,  indeed,  as  a  cement  for  joining  china  and 
glass,  and  believe  it  is  the  same  as  Vancouver's 
cement,  sold  at  a  great  price  for  that  purpose.  It 
is  certain,  at  least,  that  such  articles  may  be  joined 
together  with  it,  so  as  to  have  a  neat  joint,  and  to 
resist  equally  the  unequal  degrees  of  temperature 
to  which  such  articles  are  exposed,  and  also  water 
and  acids.  It  may  be  useful  then  in  joining  broken 
galvanic  troughs,  &c.  Applied  to  wood  it  is  ex- 
tremely tenacious,  and  equally  resisting.  The  fol- 
lowing is  the  receipt : — 

Take  some  fresh  cheese  made  with  rich  creamy 
milk,  (Cheshire  cheese  will  do,)  pound  it,  and 
wash  it  in  warm  water  until  all  the  soluble  part 
is  carried  off  by  the  water — this  may  be  operated  in 
a  sieve,  or  a  linen  cloth,  through  which  the  cheese 
is  afterwards  pressed  to  get  rid  of  the  water  ;  when 
quite  drained,  it  crumbles  like  stale  bread :  it  is 
then  dried  upon  unsized  paper,  and  in  that  state 
will  keep  fresh  a  very  long  time. 

This  material,  which  is  caseum,  mixed  with  a 
small  proportion  of  butter,  is  not  soluble  in  water, 
except  by  the  addition  of  quick-lime ;  but  by 
pounding  this  with  the  mixture  it  becomes  trans- 
formed into  a  very  viscous  sort  of  cheese,  which 
can  be  diluted  with  water  to  the  consistency 
required  for  the  work.  It  dries  quickly,  and  when 
quite  dry  it  cannot  again  he  dissolved,  therefore  no 
more  should  be  prepared  than  can  be  immediately 
used.  This  is  one  of  the  causes  why  it  has  been 
so  little  used,  but  at  all  event*  a  solid  advantage 
is  worth  the  trouble  and  difficulty  of  its  preparation 
and  use,  besides  these  diiEculties  would  be  greatly 
diminished  by  keeping  in  a  well-closed  vessel  some 
powdered  quick-lime,  to  mix  with  the  caseum,  at 
the  time  of  pounding.  It  would  be  still  better  to 
soften  the  caseum  in  hot  water,  and  for  expedition 
sake  the  two  substances  should  be  kept  in  a  close 
vessel,  being  previously  mixed  dry,  and  reduced  to 
a  fine  powder.  It  is  applied  in  the  same  manner 
as  common  glue. 

The  above  receipt  was  known  to  the  ancients, 
even  it  is  supposed  in  the  time  of  the  Greeks,  and 
in  the  flourishing  age  of  the  Italian  school  of 
painting,  commonly  employed  to  join  together  the 
various  parts  of  their  panel  boards. 
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REVIEW. 

The  Meteorologist;  or  Daily  Account  of  the  Wea- 
ther, for  18-iO ;  by  W.J.  Simmonitc,  M.M.S., 
U.S.     W.  Brittain,  Paternoster  Row. 

Now  is  the  time  to  be  weather-wise.  We  have 
not  only  Mr.  Murphy  this  year,  but  a  variety  of 
other  weather  almanacks.  This  is  one  of  them — 
and  we  doubt  not  as  correct  as  the  rest ;  and  if 
long  study  of  the  Autnor  on  his  subject  be  any 
thing,  perhaps  more  so — at  any  rate,  he  bids  fair 
and  argues  reasonably  ;  and,  although  wo  profess 
not  to  be  acquainted  with  meteorology  sufficiently 
to  sift  his  system,  yet,  it  were  unfair  to  condemn 
it  on  that  account.  We  see  no  reason  why  the 
prediction  of  the  weather,  should  not  be  at  some 
time  or  other  discovered,  nor  yet  why  it  should 
not  be  made  a  source  of  rational  inquiry.  That  its 
various  changes  depend  upon  some  cause,  or 
some  series  of  causes  must  be  evident;  and  why 
not  man  discover  tliem  as  he  has  done  the  facts  of 
other  sciences  ?  Approximate  changes  are  known 
by  many  circumstances  and  phenomena ;  even 
animals  are  well  aware  of  coming  weather,  and 
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most  probably  better  than  mankind,  and  to  pre- 
dict such  long  before  hand,  is  but  an  extension  of 
that  knowledge  universally  allowed  to  be  possessed 
by  those  who  have  witnessed  tlie  times  and  sea- 
sons. Where  then  is  the  impossibility  of  mankind 
at  some  future  time  attaining  the  object  also  ? 
But  whether  the  Author  has  done  so — or  rather, 
whether  the  Meteorological  Society  has  done  so  is 
another  question,  which  time  alone  will  show. 

This  almanack  is  very  carefully  compiled,  and 
contains  many  very  useful  receipts,  and  interesting 
information  on  Astronomy,  Gardening,  Commerce, 
&c.  &c. 

MISCELLAf^lES. 

Varnish  for  Boots  and  Shoes. — First  Receipt. 
Taken  from  "Walton's  Angler^' — Take  a  pint  of 
linseed  oil  with  half  a. pound  of  mutton  suet,  the 
same  quantity  of  bees'  wax,  and  a  small  piece  of 
rosin.  Boil  all  this  in  a  pipkin  together,  and  use 
it  when  milk-warm  with  a  hair  brush  :  two  ap- 
plications -will  make  the  articles  waterproof. 

Second  Receipt. — Common  tar  is  to  be  made 
warm,  and  brushed  over  the  soles  of  boots  or 
shoes  ;  these  are  to  be  put  near  the  fire,  that  the 
tar  may  be  absorbed.  When  this  is  the  case,  a 
second,  and  afterwards  ?,  third  may  be  used  with 
advantage.  This  is  not  applicable  to  the  upper 
leathers,  though  it  makes  tlie  soles  very  mucli 
more  durable,  and  impervious  to  moisture. 

Third  Receipt.  —  India-rubber  varnish 
valuable  article  wherewith  to  anoint  the 
leather  of  boots  and  shoes ;  it  covers  v..^..^, 
however,  merely  with  a  resisting  varnish,  but  the 
lower  parts  subject  to  abrasion  from  contact  with 
tlie  ground  are  little  benefitted  by  its  application. 


CORRESPONDENTS. 

Chinese  Fire-works  unavoidably  postponed  till  next  week. 
J.  W.  COLE  will  find  tlie  receipt  iu  No.  VI,  page  48. 
GUAPHUS. — In  our  la.st  notice  to  him,  for  "  in",  read  'as." 
AMATEUK. — The  glasses   are    three — all   doubly    convex  ; 

one  large,  near  the  eye,  the  other  half  way  down  the  tube, 

the  third  near  the  objei't  of  very  short  focus.     The  other 

subject  as  early  as  possible. 
A  CONSTANT  READER.— It  must  arise  from  grease  derived 

from  the  hand — let  him  try  by  covering  over  the  paper  with 

another  piece. 
CORIOLANUS  — No.  22  at  the  opticians  is  eight  ohillings  per 

pound.  Magnels  shortly.     A  galvanic  battery  to  decompose 

water,  must  consist  of  every  numerous  pairs  of  elements. 

Size  is  of  less  consequence. 
A   CONSTANT  READER— He  may  make  the  shilling  strike 

exactly  as  many  times  as  he  pleases.     Let  him  try. 
J.    DILLON. — His  communication   is   received.     We   have 

three  others  like  it  from  J.  Wilson,  J.  West,  and  Howard, 

who  respectively  have  our  thanks.    It  is  an  experiment  in 

■•Adams's  Electricity  " 
B.  R.  GOOCH,  (Norwich,)— We  are  obliged  for  his  excellent 

machine,  and  trust  wc  shall  hear  from  hira  again  respectins 

the  others,  as  early  as  may  be  convenient  to  him  :  we  shall 

wait  for  them  before  we  publish  our  own, 
T.  H.  B.— Three  CONSTANT   READERS— A.  A.  (Exeter)— 

J.  C.  P.— G.  VV.— C.  S.   M.— J.  E.  B  *  *n— E.  B.— C.  P.— A. 

G.   S. — D.  D.,    and   eight    other    Correspondents  will   be 

attended  to  as  early  as  possible.  ("  Oh!  the  Penny  Post."; 


Communications,  Books  for  Review,  Inventions  for  Illus- 
tration, &c.,  to  be  addressed  to  the  Editor,  at  55,  Great 
Prescot  Street ;  to  the  Printer ;  or  to  the  Publisher.  All 
Letters  must  be  postpaid. 

Advkutisements,  to  bo  inserted  on  the  Wrappers  of  the 
Monthly  Parts,  are  respectfully  solicited. 

Printed  by  D.Francis,  6,  White  IIor.se  Lane,  Mile  End  Road. 
Published  every  Saturday  by  W.  Briiiain,  12,  Paternoster 
Row,  and  may  be  had  of  all  Booksellers  and  Newsmen  iu 
Town  and  Country. 
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CHINESE,    OR  ARTIFICIAL  FIRE-WORKS. 

Many  of  our  readers  no  doubt  witnessed  an  exhi- 
bition so  called  at  the  Colosseum  some  time  back, 
and  also,  perhaps,  may  have  seen  the  same  at 
Leicester  Square  some  years  previously — this  it  is 
our  present  object  to  describe  and  explain.  To 
such  as  have  never  viewed  these  imitation  works,  it 
may  be  necessary  to  remark,  that  the  room  is  in 
darkness,  save  such  light  as  comes  to  it  through 
various  transparencies,  &c.,  which  are  so  cut  out 
as  to  represent  such  objects  as  are  usually  pro- 
duced by  real  fire-works,  and  by  hidden  machinery 
the  whole  appears  to  be  in  motion,  exactly  the  same 
as  if  made  of  gunpowder,  though  without  its  cost, 
smell,  and  danger.  The  following  are  plain  di- 
rections to  form  and  manage  them  : — 

First  procure  a  frame,  three  or  four  feet  square, 
and  twelve  or  fourteen  inches  deep.      Stand  this 
upright,    and  place  along  its  sides  three  or   four 
lamps  or  candles  ;  place  also  a  ledge  or  groove  in 
the  front,  and  one  at  bottom,  to  slide  a  picture  in. 
This  is  to  hold  such  pictures  as  Fig.  A  B  C  D  E, 
&c.,  afterwards    to    be  described,    and  place    two 
■wires  across  it,  with  a  loop  in  the  middle  of  each, 
to  bear  an  axil  or  spindle,  which  may  be  made  also 
of  a  bit  of  thick  wire.      One  end  of  this   spindle, 
that  at  the  back,  is  to  have  a  handle  ;  the  front 
end  of  it  is  to  bear  the  wheels   G   H   or  I,  and 
which  wheels  when  in  motion  must  turn  close  to 
the  front  of  the  box,  as  close  indeed  as  possible. 
This  spindle  also  on  the  front  end  may  have  fas- 
tened to  it  a  wheel,  of  two  feet  diameter,    made  of 
a  thin  hoop  outside,  and  four  or   six  wire  spokes. 
If  this  is  made  properly,  when  the  handle  is  turned 
round,  the  spindle  and  wheel  will  turn  with  it,  and 
if  a  person  were  to  stand  in  front  of  it,  he  would 
not  be  able  to  see  the  candles  through  the  wheel 
itself,  but  only  in  the  space  around  it ;   so  that  if  a 
frame  or  picture  be  slid  into  the  groove  made  for 
it,  and  that  frame  be  made  quite  black,   except  a 
round  hole  equal  in  diameter  to  the  wheel,   nothing 
whatever  of  the  lights  will  be  visible,  but  the  glare 
of  them.  This  will  render  plain  what  is  to  follow  : — 
Consider  what  designs  you  wiU  have,  and   make 
as  many  stretching  frames,  (like  those  for  pictures,) 
as  there   are  to  be  figures.      Stretch  upon  them 
calico,   paper,   or  parchment,   and  paint  them   on 
both  sides  black,  with  oil  paint  or  else  lamp  black, 
■water,  and  size.     When  dry,  punch  out  upon  them 
the  proposed  design,  taking  care,  that  if  it  is  one 
which  is   to  appear  in  motion,    the    centre    must 
coincide  with  the  end  of  the  spindle,   (an  inch  or 
two  is  of  little  consequence.)      We  will  suppose 
that  in  this  manner  you    have  prepared  the  Fig. 
C   D  E   and   F.      Placing  either  of    them   in   its 
proper  place  in  front  of  the  lights,  of  course  the 
illuminated  part  will  be  coincident  with  the  figure 
cut  out,  and  all  else  be  in  darkness.    The  exhibition 
of  any  number  of  such  would  soon  become  mo- 
notonous, without  variation  of  color  and  of  motion  ; 
these  improvements  are  easUy  managed.      Paste  on 
the  prepared  design  a  sheet  of  tissue  paper,  and 
color   the    spots   where  it  appears    with   carmine, 
Prussian  blue,   verdigris  green,  or  any  dye  color, 
which  will  accomplish  all  that  can  be  desired  on 
this  head.     If  you  desire  it  to  be  extremely  bril- 
liant, varnish  the  colored  paper  over  afterwards,  or 
else  mix  the  color  with  varnish  at  first. 

To  produce  the  effects  of  rnotion  is  the  object 
of  the  wire  wheel  within  the  box.  To  turn  it  by 
itself  alone  gives  some  little  twinkling,  but  to  pro- 


duce the  quivering  light,  necessary  to  make  the 
front  objects  seem  in  motion,  and  casting  out 
sparks  of  fire,  other  wheels  are  necessary.  See 
Fig.  G  H  I.  These  motion  wheels  are  made  of 
paper  or  parchment,  exactly  as  explained  in  the 
object  frames,  except  that  the  holes  as  represented 
in  the  figures  are  cut  out  like  spokes,  with  a  pen- 
knife, and  they  are  fastened  each  to  a  hoop,  which 
fits  tightly  upon  the  hoop  of  the  wire  wheel,  so 
that  when  that  turns,  the  one  fixed  to  it  turns  also. 
Now  we  will  see  the  effect  of  a  variety  of  design 
here  also.  Supposing  the  wheel  G  be  fixed  in  its 
place,  and  the  design  E  be  in  front  of  it,  if  the 
wheel  be  turned  round,  the  only  effect  will  be  that 
E  will  glitter,  and  have  a  quivering  appearance, 
but  no  motion  on  its  centre.  When  therefore  G  is 
used,  only  such  objects  as  D  should  be  put  before 
it,  either  white  or  colored.  This  forms  a  first 
variety. 

Instead  of  G,  place  the  wheel  H,  and  the  object  E 
as  before.  When  the  wheel  is  turned,  the  object 
will  seem  to  revolve  also  in  the  same  direction, 
and  also  sparks  will  appear  to  fly  from  the  centre 
to  the  circumference.  This  wheel  then  is  adapted 
to  such  objects  as  have  a  single  uniform  motion 
only,  which  forms  the  second  variety.  Such  is 
object  D. 

A  fourth  variety  is  formed  by  a  wheel,  cut  out  as 
represented  in  I.  In  this  case  the  object  put  in 
front  will  seem  to  have  two  motions,  one  from  the 
centre,  the  other  away  from  it,  according  as  it  may 
reach  to  the  inner  or  outer  circle.  Of  this  descrip- 
tion is  design  F. 

The  wheels  should  not  be  turned  too  quickly,  or 
a  mistiness  will  occur,  rather  than  the  twinkling 
light  required  ;  also  the  holes  punched  out  should 
be  of  various  sizes,  and  closer  together  towards  the 
centre  of  motion  than  at  the  more  distant  parts. 
h.  fiery  rain  may  easily  be  contrived  by  having  a 
roller  at  the  top  of  the  box,  and  another  below — 
upon  which  is  wound  a  long  coil  of  black  paper, 
punched  full  and  irregularly  with  small  holes. 
This  being  pulled  down,  by  turning  the  lower  roller, 
as  the  holes  are  in  motion,  and  pervious  to  light, 
the  effect  will  be  like  that  of  a  shower  of  fire.  If 
the  same  roll  of  paper  be  passed  upwards,  it  will 
appear  like  a  fountain  of  fire,  especially  if  an  ob- 
ject, made  upon  the  principle  of  Fig.  D,  be  placed 
either  before  or  behind  it. 

The  snow  storm,  as  represented  by  the  magic 
lanthorn  in  Mr.  Childe's  exhibition,  is  conducted 
upon  this  principle ;  it  being  caused  by  a  black 
slider,  specked  with  holes  through  the  varnish, 
being  drawn  up,  when  the  white  specks,  suffering 
the  light  to  pass  through,  look  like  flakes  of  snow 
falling  down.  Indeed  the  whole  of  the  above  may 
be  easily  adapted  to  the  magic  lanthorn,  by  having 
a  wooden  slider,  with  a  brass  wheel  of  requisite 
shape,  on  one  side,  to  be  turned  by  a  thread  around 
its  edge,  and  fixed  by  a  screw  in  the  middle.  The 
other  side  of  the  slider  may  have  a  shifting  glass, 
of  varied  design  and  color.  It  should  be  observed, 
however,  that  the  light  thrown  by  a  magic  lanthorn 
is  seldom  strong  enough  to  show  them  with  suf- 
ficient vividness.  If  it  be  desired  to  have  the 
aj)pearance  of  a  cone  or  globe  in  motion  cut  them 
out  as  in  Fig.  K.  We  have  purposely  varied  the 
manner^of  cutting  out  the  objects  on  C  D  E  and  F, 
but  other  methods  and  designs  will  readily  suggest 
themselves. 
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The  only  application  of  the  above  which  we  are 
acquainted  with  is  by  Mr.  Wallis,  the  astronomical 
lecturer,  ia  that  part  of  his 

APPARATUS  REPRESENTIXG  THE  SUN. 

Every  person  who  has  seen  it  at  all  must  have 
been  delighted  with  its  extreme  brilliancy  and  per- 
fection of  motion — seeming  to  dart  out  ravs  from 
its  disk  on  all  sides  simultaneously — so  good  indeed, 
that  a  gentleman  once  remarked  to  us,  at  the 
London  Institution,  "  Mr.  Wallis's  sun  is  so 
excellent  it  quite  warms  the  theatre."  The  way  it 
is  managed  is  as  follows — not  regarding  the  manner 
of  lighting,  nor  means  of  motion,  which  we  shall 
have  a  future  opportunity  of  doing  when  treating 
of  astronomical  apparatus  : — we  need  only  now 
observe,  that  the  peculiar  effect  of  its  rays  is  occa- 
sioned by  there  being  two  wheels  in  front  of  the 
lamp,  made  of  white  silk,  and  painted  with  black, 
so  that  the  light  can  pass  only  as  represented  on 
figures  A  and  B.  When  these  wheels  are  made  to 
revolve  in  different  directions,  the  rays  will  not 
seem  to  turn  either  to  the  right  or  left,  but  like 
rays  from  the  centre  outwards.  The  explanation 
of  the  apparent  motion  of  the  rays  is  easy.  One 
wheel,  from  what  we  have  already  seen,  would 
make  the  rays  of  light  seem  to  move  one  way  ; 
the  other  wheel  causes  them  to  move  in  the  con- 
trary direction.  Now,  as  it  is  impossible  that  our 
e)"es  can  witness  the  double  and  contrary  motion, 
•we  view  only  that  compounded  of  the  two,  which 
is,  of  course,   rectilinear. 


LIFE  OF  A  PLANT. 

The  ripe  seed,  when  put  into  the  ground  at  the 
proper  season  of  the  year,  after  soaking  up  the 
moisture  around  it,  throws  downwards  a  radicle, 
or  young  root ;  then  there  rises  upwards  the 
plumule,  or  future  stem,  bearing  upon  it  the  two 
lobes  of  the  seed.  These  expand,  become  green, 
and  furnish  the  plant  with  nourishment,  till  the 
roots  increase,  and  it  gets  young  leaves  of  its  own. 
The  stem  shoots  upwards,  and  is  furnished  with 
buds,  which  throwing  out  leaves  and  branches,  the 
whole  becomes  a  perfect  plant,  capable  of  fixing 
itself,  and  taking  up  moisture  by  its  roots,  growing 
towards  the  light  by  its  stem,  and  decomposing  the 
air  around  it  by  its  leaves.  The  various  organs  it 
now  has  conspire  to  produce  flowers — these  expand, 
delighting  us  by  their  fragrance,  and  their  beauty. 
The  stamens  become  ripe — their  anthers  burst,  and 
scatter  the  poUen  with  which  they  are  stored  ;  this 
is  taken  up  by  the  stigma,  and  conveyed  to  the 
young  seeds,  which  are  thereby  endowed  with  the 
power  of  growth.  The  parts  of  the  flower,  being  no 
longer  useful,  fall  away,  while  the  seed  increases  in 
size  and  perfection,  until  at  last,  when  thoroughly 
ripe,  the  parent  plant  either  dies,  or  becomes  dor- 
mant, until  the  warmth  of  a  future  season  again 
calls  it  into  a  vigorous  and  renewed  existence. 

During  the  progress  of  these  various  develop- 
ments many  curious  phenomeHa  present  themselves 
to  our  notice.  The  sap,  or  moisture,  passes 
upwards  and  downwards  through  the  veins,  or  sap- 
vessels  ;  it  is  exposed  to  the  air  at  the  leaves  and 
flowers  ;  and  it  deposits  in  its  course  wood,  resins, 
gums,  starch,  sugar,  and  numerous  other  products. 
One  part  becomes  green,  another  pink,   a  third 


white,  yellow,  or  brown  ;  one  yields  a  fragrant  oil, 
another  a  nauseous  drug  ;  one  become  a  nutritious 
vegetable,  another  a  virulent  poison.  Some  plants 
have  a  natural  provision  against  drought,  others 
by  their  shape  remain  uninjured  by  either  wind  or 
rain  ;  some  open  their  flowers  only  when  the  heat 
of  the  day  is  past,  while  many  more  expand  their 
petals,  and  elevate  their  heads,  only  at  the  light  of 
the  sun,  closing  them  again,  and  folding  them  care- 
fully up,  at  the  approach  of  rain  or  of  night.  This 
is  called  the  sleep  of  plants,  and  is  in  many  in- 
stances so  regular  in  its  recurrence,  as  to  indicate 
the  time  of  the  day. 

"  Thus  in  each  flower  and  simple  bell, 

Tliat  in  our  ])ath  untrodden   lie. 

Are  sweet  remembrances  which  tell 

How  fast  their  winged  moments  fly." — Suitn. 

Plants  may  pass  through  the  various  stages  of 
their  existence  in  a  kvf  weeks  or  months,  such  as 
these  are  called  annuals ;  others  spring  up,  grow, 
and  produce  their  conservative  organs  one  year, 
and  their  flowers  and  fruit  the  next,  these  are 
biennials;  while  trees,  shrubs,  and  many  herbs 
are  perennial,  that  is  of  many  years  growth,  in- 
creasing continually  in  majesty,  utility,  strength, 
and  beauty. 

But  these,  no  less  than  their  more  fleeting  com- 
panions, must  at  last  arrive  at  the  same  termination, 
and  although  all  are  equally  without  the  sense  of 
feeling  to  appreciate  the  changes  that  constantly 
take  place,  yet  plants  are  liable  to  many  privations 
and  casualities  which  might  be  thought  to  apper- 
tain along  to  animal  existence.  Plants  live  and 
grow  though  they  cannot  move — they  select  and 
take  their  food,  though  they  have  no  mouth — their 
food  digests,  though  they  have  no  stomach — they 
breathe,  yet  without  lungs — they  sleep  yet  know 
not  that  it  is  night — they  have  a  natural  heat,  and 
fluid  circulation,  yet  without  a  heart — they  are 
benumbed  by  frost,  revivilied  by  warmth — are  killed 
by  poison,  and  by  deprivation  of  nutriment — grow 
plethoric  by  superabundance — become  more  vigo- 
rous by  stimulants,  and  during  the  whole  period 
of  their  existence  are  subject  to  injury,  disease, 
and  death. 


OXYGEN. 

{Resumed  from  page  293.) 

Ex.  16. — Combustion  of  Phosphorus.  Instead 
of  sulphur,  (used  in  tiie  last  experiment,)  substitute 
a  small  piece  of  phosjihorus,  previously  lighted. 
The  vividness  of  the  light  now  produced  is  so 
brilliant,  that  the  eye  can  scarcely  bear  its  intensity. 
A  white  flaky  powder  will  escape,  which  is  phos- 
phoric acid.  As  this  is  extremely  disagreeable, 
and  excites  coughing,  the  escape  should  be  pre- 
vented, by  the  handle  of  the  spoon  passing  through 
a  cork  fitting  the  top  of  the  jar  containing  the 
oxygen. 

'Sole. — In  this  experiment,  as  well  as  in  any 
other  in  which  heated  phosphorus,  lead,  tin,  an- 
timony, or  zinc,  is  to  be  fused  or  burnt,  a  brass 
spoon  is  to  be  used,  and  not  a  platinum  one,  as 
this  metal  unites  to  the  substances  mentioned, 
when  they  are  red  hot,  with  so  energetic  an  action, 
that  deflagration  and  detonation  often  ensue,  to  the 
imminent  risk  of  tl)e  apparatus,  and  danger  of  the 
operator. 
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Ex.  17. —  Combustion  uj  Phosphorus  under 
Water.  Put  a  small  portion  of  j)hosphorus  into  a 
deep  glass,  with  as  much  cold  water  as  will  cover  it. 
Then  fill  it  up  with  hoi  water,  and  the  phosphorus 
will  be  seen  to  melt.  Press  from  a  bladder,  through 
a  small  metallic  pipe,  a  stream  of  oxygen  on  the 
phosphorus,  and  a  brilliant  combustion  will  ensue 
under  water. 

Note. — In  every  experiment  with  phosphorus  the 
greatest  caution  is  necessary,  it  must  be  cut  under 
water,  and  carefully  preserved  in  water. 

Ex.  18. — Combustion  of  Homberg' s  Pijrophorus. 
Drop  into  a  jar,  containing  o.xygen  gas,  a  few 
grains  of  Romberg's  pyrophorus.  As  soon  as  it 
enters  the  gas  it  inflames,  and  falls  to  the  bottom 
of  the  jar  in  exceedingly  brilliant  sparks,  like  rain. 

Ex.  19, — Suspend  a  piece  of  fine  watch  spring 
wire  to  a  cork,  which  fits  the  top  of  a  glass  jar. 
Fasten  a  minute  piece  of  phosphorus  to  the  lower 
end  of  the  wire,  and  immerse  it  in  the  jar  when 
filled  with  oxygen,  the  phosphorus  being  first 
lighted.  The  wire  will  under  these  circumstances 
take  fire,  and  burn  gradually  away,  with  the  most 
beautiful  scintillation.  In  this  experiment  the 
glass  jar  or  receiver  should  hold  at  least  a  quart, 
and  should  have  a  little  water  at  the  bottom  of  it 
to  catch  the  glowing  sparks,  which  would  otherwise 
pierce  or  crack  the  glass — these  sparks  are  an 
oxyde  of  iron. 

Ex.  20. — Combustion  of  Zinc. — Prepare  a  blad- 
der, filled  with  oxygen,  with  a  blow-pipe,  a  tapering 
tube,  or  a  tobacco  pipe  stem,  so  that  the  gas 
•within  it  may  be  pressed  out  in  a  fine  stream,  when 
required.  This  done,  take  a  thick  piece  of  char- 
coal, bore  a  small  cavity  in  it,  and  in  the  cavity  put 
some  zinc  filings.  Light  the  charcoal  around  the 
metal,  and  urge  it  with  the  jet  of  gas  from  the 
bladder,  the  zinc  will  melt,  become  red  hot,  and 
finally  be  resolved  into  a  beautifully  brilliant  whi- 
tish-blue flame.  It  is  now  uniting  with  oxygen, 
forming  the  white  oxyde  of  zinc,  which  escapes  in 
copious  white  fumes. 


Ex.  21. — Combustion  of  Lime.  Instead  of  the 
metals  used  before,  make  the  experiment  with  a 
piece  of  lime,  the  size  of  a  pea,  which  will  soon 
become  of  so  vivid  and  overpowering  a  light,  that 
the  eye  cannot  support  it  for  an  instant ;  it  will  cast 
a  strong  reflection  upon  the  ceiling  or  a  wall,  so 
that  the  minutest  objects  may  be  discerned  :  it  is 
in  fact  a  modification  of  the  well-known  Oxy- 
Injdrogen  Light,  or  Lime  Light,  as  it  is  indifferently 
called. 

Ex.  22. — Combustion  of  Antimony.  This  metal 
burns  so  rajiidly,  as  to  be  attended  with  a  slight 
explosion.  The  flame  is  intensely  white,  and  dif- 
ferent from  that  of  any  other  metal,  forming  what 
are  called  argentine  flowers,  or  the  white  oxyde  of 
antimony.  Very  brilliant  sparks  are  generally 
thrown  off  during  combustion. 

Ex.  22.  —  Splendid  Combustion  of  Cast-L-on. 
Place  in  the  hole  of  the  charcoal  a  cast-iron 
sparable,  or  small  nail.  Urge  it  with  the  stream 
of   oxj'gen,    and    presently  it   will  inflame ;    and 


although  the  bladder  of  gas  be  then  withdrawn,  it 
will  continue  of  itself  to  throw-  out  a  complete 
shower  of  tlie  most  intensely-brilliant  sparks,  till 
the  whole  of  the  iron  is  consumed,  or  rather 
changed  into  an  oxyde.  This  is  one  of  the  most 
beautiful  experiments  that  even  chemistry  yields. 

Ex.  23. — Support  of  Animal  Life.  Let  two 
equal-sized  jars  be  placed  upon  a  table — one  fidl  of 
oxygen,  the  other  of  atmospheric  air.  Into  each 
of  them  let  a  mouse  be  dropped.  The  animal 
immersed  in  the  oxygen  will  live  five  times  as  long 
as  that  in  the  air,  or  in  the  exact  proportion  of  the 
oxygen  in  the  two  vessels,  as  atmospheric  air  con- 
sists of  one-fifth  oxygen,  and  the  rest  nitrogen — 
the  last  net  being  fit  tor  respiration.  Lavoisier 
ascertained  that  a  man  consumes  thirty-two  ounces 
troy  of  oxygen  gas  in  twenty-four  hours. 

Ex.  24. — In  each  of  two  jars,  prepared  as  above 
— that  is,  one  filled  with  oxygen,  the  other  with 
air — immerse  a  lighted  taper ;  one  of  the  two 
tapers  will  burn  five  times  as  long  as  the  other, 
showing  that  oxygen  is  necessary  alike  for  com- 
bustion and  respiration,  and  that  it  follows  the 
same  law  in  both  instances — a  valuable  fact  for  the 
chemist,  as  it  enables  him  to  know  the  general 
effect  of  a  gas  upon  respiration,  without  it  being 
necessary  to  subject  animals  to  torturing  experi- 
ments. 

Ex.  25. — Causes  of  the  Red  Color  of  the  Blood. 
The  blood  when  it  enters  the  arteries  is  red — in 
its  passage  through  the  veins  it  becomes  purple,  and 
when  it  meets  with  oxygen  in  the  lungs  it  again 
becomes  red.  This  may  be  proved  artificially, 
thus  : — Withdraw  quickly  a  phial,  containing  oxy- 
gen gas,  and  pour  into  it  a  spoonful  of  dark  venous 
blood.  Cork  the  bottle,  and  shake  it  up.  The 
blood  uniting  thus  with  the  oxygen  will  soon  attain 
a  bright  vermillion  color. 

Ex.  26. — Pour  into  a  large-mouthed  phial  some 
dark  venous  blood.  Cork  it  well,  and  let  it  rest 
for  some  time.  The  blood  will  absorb  all  the 
oxygen  in  the  common  air  of  the  bottle,  as  may  be 
proved  by  inserting  a  lighted  taper  into  the  mouth, 
which  will  be  quickly  extinguished,  there  being  no 
oxygen  left  to  support  combustion. 

(To  be  continued.) 


SOAPS. 

Soaps  are  divided  into  those  that  arc  soluble,  and 
those  that  are  insoluble.  The  latter  are  generally 
produced  by  double  decomposition.  It  is  tlic 
formation  of  these  soaps  that  renders  water,  con- 
taining sulphate  of  lime,  such  as  that  drawn  from 
■wells  dug  in  strata  of  the  ternaij  formation, 
improper  for  -washing  ;  for  in  that  case,  a  sulphate 
of  potash  or  of  soda  is  produced,  and  an  insoluble 
soap  of  lime  results,  which  is  thrown  down  in 
floccnli.  In  order  to  use  these  waters,  it  is  neces- 
sary to  boil  them  previously,  to  remove  the  sul- 
phate of  lime,  which  they  hold  in  solution  in  conse- 
quence of  containing  carbonic  acid  gas,  and  Avhich 
is  deposited  when  the  gas  is  driven  off  by  heat. 

The  soluble  soaps  arc  naturally  divided  into 
hard  and  soft;  the  former  beii.g  produced  by 
means  of  soda,  and  the  latter  of  potash  acting 
upon  fatty  substances.  The  fats  and  oils  em- 
ployed also  exert  considerable  influence  on  the 
Ludness  of  soaps.      Tallows  produce  with  the 
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same  alkali  a  harder  soap  than  the  oils,  and  of 
these  latter  bodies,  the  drying  oils  of  linseed  and 
poppy  remain  the  softest.  The  soda  or  barilla 
used  in  all  soaps  is,  before  mixing  -with  the  oilier 
ingredients,  rendered  caustic  by  its  solution  in 
■water,  passing  through  a  vat  filled -with  quicklime, 
and  having  a  false  bottom  through  which  it 
trickles . 

COMMON    UARD   SOAPS. 

Hard  Soap. — Upon  one  ton  of  tallow  put  into 
the  soap  pan,  about  200  gallons  of  soda  lye,  of 
specific  gravity  1"040  being  poured,  heat  is  ap- 
plied, and  after  a  very  gentle  ebullition  for  about 
four  hours,  the  fat  will  be  found  to  be  completely 
saponified,  by  the  test  of  a  knife  dipped  into  it, 
when  it  will  be  seen  that  the  fluid  will  at  once 
separate  upon  the  steel  blade  from  the  soapy 
paste.  The  fire  being  withdrawn,  the  mass  is 
allowed  to  cool  during  one  hour,  after  which  the 
spent  lye  is  drawn  off,  and  a  similar  charge  intro- 
duced as  at  first,  and  the  boiling  process  is  re- 
newed and  continued  for  the  same  time,  and  so 
on  for  six  or  seven  times,  increasing  the  strength 
of  the  lye  each  time.  When  boiled  enough  (a 
knowledge  of  which  practice  only  will  give,)  the 
soap,  now  complete,  is  drawn  ofl'  and  poured  into 
frames,  where,  in  twenty-four  hours  or  more, 
according  to  the  season  of  the  year,  it  will  have 
become  sufficiently  solid  to  be  cut  up  into  squares 
for  sale.  The  above  ingredients,  namely  2(3  cwt. 
of  tallow,  and  1|  cwt.  of  real  soda,  or  7^  cwt.  of 
barilla  will  make  32  cwt.  of  good  hard  soap. 
Should  the  soda  contain  much  sulphur,  it  will  be  of 
a  blue  color  ;  should  this  be  the  case,  it  is  diff"used 
in  a  weak  solution  of  soda,  moderately  heated, 
the  blackish  blue  portion  is  precipitated,  and  the 
upper  part  being  poured  off'  forms  a  white  soap, 
often  called  curd  soap ;  in  this  case  the  residue 
boiled  again  with  rosin,  or  coarse  animal  sub- 
stances, and  other  refuse,  forms  the  coarse  yellow 
soap  of  the  shops.  If  after  the  mixture  of  the 
last  solution  of  soda,  the  subsidence  be  disturbed 
by  stirring  the  liquid  a  little  now  and  then,  and 
the  whole  be  quickly  cooled,  the  blue  precipitate 
will  be  arrested  and  distributed  ihrougliout  the 
mass  in  streaks,  forming  mottled  soap. 

AJarbled  Soap,  such  as  is  used  for  wash  balls, 
&c.  is  chiefly  a  French  manufacture.  It  is  made 
by  adding  a  small  quantity  of  sulphate  of  iron 
during  the  first  boiling.  The  alkali  seizes  the 
acid  of  the  sulphate  and  sets  peroxyde  of  iron 
free  to  mingle  with  the  paste,  to  absorb  more  or 
less  oxygen,  and  to  produce  thereby  a  variety  of 
tints,  of  black,  brown,  red  and  yellow.  Marseilles 
is  celebrated  for  a  soap  of  this  kind. 

SOFT    SOAPS. 

The  principal  diff"crcnce  between  soaps  with 
base  of  soda,  and  soap  with  base  of  potash,  de- 
pends upon  their  mode  of  combination  with  water. 
The  former  absorb  a  large  quantity  of  it  and 
become  solid,  they  are  chemical  hydrates;  the 
others  experience  a  much  feebler  cohesive  at- 
traction, but  they  retain  much  more  water  in  a 
state  of  mere  mixture. 

Three  parts  of  fat  afford  in  general,  fully  five 
parts  of  soda  soap,  well  dried  in  the  open  air,  but 
three  parts  of  fat  or  oil  will  afford  from  six  to 
seven  parts  of  potash  soap  of  moderate  consistence. 
From  its  greater  volubility,  more  alkaline  reaction, 
and  lower  price,  potash,  or  soft  soap,  is  preferred 
for  many  purposes,  and  especially  for  scouring 
•woollen  yarn  and  stuflSs. 


Soft  soaps  arc  usually  made  in  this  country  with 
whale,  seal,  olive,  and  linseed  oils,  and  a  certain 
(juantily  of  tallow.  When  tallow  is  added,  the 
object  is  to  produce  white  and  somewhat  solid 
grains  of  stearic  soap  in  the  transparent  mass, 
called  ligginfr,  because  the  soap  then  resembles 
the  granular  texture  of  a  fig.  The  process  is  as  fol- 
lows : — I'he  potash  of  commerce  is  made  perfectly 
caustic  with  lime,  and  in  two  solutions  of  different 
strengths  ;  a  portion  of  the  oil  is  poured  into  the 
pan,  and  heated  to  nearly  the  boiling  point  of 
water,  when  some  of  the  weaker  lye  is  introduced. 
After  boiling  some  time  more  oil  and  lye  are 
poured  in  alternately,  till  the  whole  is  introduced  ; 
stronger  lye  is  now  added,  and  the  boiling  kept  up 
very  gently  till  the  workman  judges  the  saponifi- 
cation is  complete,  which  is  when  the  paste  ceases 
to  affect  the  tongue  with  an  acrid  pungency ;  when 
all  milkiness  and  opacity  disappear,  and  when  a 
little  of  the  soap,  placed  to  cool  upon  a  glass  plate, 
assumes  the  proper  consistency.  200  lbs.  of  oil 
require  72  lbs.  of  American  potash  of  moderate 
quality,  and  the  product  is  4G0  lbs.  of  well  boiled 
soap.    The  process  occupies  five  or  sL\  hours. 

SOFT   TOILET    SOAPS. 

The  soft  fancy  soaps  are  divisible  into  two 
classes.  1st.  Good  potash  soap,  colored  and 
scented  in  various  ways,  forms  the  basis  of  the 
Naples,  and  other  ordinary  soft  soaps  of  the 
perfumer.  2.  Pearl  soap,  which  differs  from  the 
other  both  in  physical  properties,  and  in  mode  of 
preparation. 

Ordinary  Soft  Toilet  Soap  is  conducted  in  its 
manufacture  upon  the  above  principles,  the  fat 
used  being  good  hog's  lard.  The  soap  should 
have  a  dazzling  snowy  -whiteness  ;  be  semi-fluid  ; 
and  preserve  always  the  same  appearance  :  such 
soaps  are  in  general  request  for  shaving,  and  are 
most  convenient  in  use,  especially  for  travellers ; 
hence  their  sale  has  become  very  considerable. 

Pearl  Soft  Soap,  or  Almonde  Cream.  A  French 
manufacture,  which  differs  from  the  preceding 
chiefly  in  the  details  of  its  manufacture,  which  are 
as  follows  : — Weigh  out  20  lbs.  of  purified  hog's 
lard  on  the  one  hand,  and  10  lbs.  of  potass  on  the 
other  ;  put  the  lard  into  a  glazed  china  or  earthen- 
ware vessel,  gently  heated  upon  a  sand  bath, 
stirring  it  constantly  with  a  wooden  spatula,  and 
when  it  is  half  melted,  and  has  a  milky  appearance, 
pour  into  it  one  half  of  the  lye,  (the  potash  it  is 
supposed  has  been  already  dissolved  in  water  and 
passed  through  quick  lime,)  still  stirring  and 
keeping  up  the  temperature  as  equally  as  possible; 
after  an  hour  or  so  we  shall  perceive  some  fat 
floating  on  the  surface,  like  a  film  of  oil,  and  at 
the  same  time  the  soapy  granulation  falling  to  the 
bottom  ;  we  must  then  add  a  second  portion  of 
the  lye,  whereon  the  granulations  disappear,  and 
the  paste  is  formed.  It  must,  however,  be  boiled 
three  hours  more,  when  it  will  become  quite  stiff; 
after  cooling  gradually  it  is  to  be  pounded  strongly 
in  a  marble  mortar,  along  with  the  essence  of 
bitter  almonds,  when  it  will  be  fit  for  sale. 

HARD    TOILET    SOAP. 

The  soaps  prepared  for  the  perfumer  are  distin- 
guished into  different  species,  according  to  the 
fat  which  forms  their  basis.  Thus  there  is  a  soap 
of  tallow,  of  hog's  lard,  of  oil  of  olives,  of 
almonds,  and  palm  oil.  The  mixture  of  tlicso 
various  kinds,  differently  scented,  forms  the  num- 
berless varieties  sold  under  so  many  fantastic 
names. 
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Wiridsor  Soap  is  made  by  mixing  nine  parts  of 
good  ox  tallow,  and  one  of  olive  oil,  scented  with 
about  one  hundred  parts  by  weight  of  the  oil  of 
carraway,  oil  of  lavender,  and  oil  of  rosemary, 
in  the  following  proportions  : — 

Hard  Curd  Soap,  as  above      .     100  ounces. 

Oil  of  Carraway 1       ,, 

Oil  of  Lavender x       >. 

Oil  of  Rosemary ,     .     •     .     .         5       " 

Soap  a  la  Rose  is  made  of  the  following  ingre- 
dients :— 

Olive  Oil  Soap       ....  30  pounds. 

Good  Tallow  Soap     ...  20       ,, 
Finely  Ground  Vermillion  .       l^  ounce. 
Essence  of  IJose  ....       3  ounces. 
Essence  of  Cloves      ...       1  ounce. 
Essence  of  Cinnamon     .     ,       1       ,, 
Essence  of  Bergamot      .     .       2|- ounces. 

The  hard  soaps  are  to  be  kept  at  the  heat  of 
boiling  water  for  an  hour,  with  5  lbs.  of  water  in 
an  untinned  copper  pan,  the  vermillion  then 
added,  and  when  taken  off  the  fire,  the  essences 
mixed  well  with  it,  by  stirring  them  together. 
This  is  a  very  perfect  soap,  possessing  a  delicious 
fragrance,  a  beautiful  roseate  hue,  and  the  softest 
detergent  properties,  which  keeping  cannot  im- 
pair. 

Soap  ait  Bouquet. — 

Good  Tallow  Soap     .     .     ,     30  lbs. 

Essence  of  Bergamot     .     .       4  oz. 

Oils  of  Cloves,  Sassafras  and 
Thyme,  each     ....       1  oz. 

(Color)  Brown  Ochre  .     .       7  ,, 

Cinnamon  Soap. — 

Good  Tallow  Soap     ...  30  lbs. 

Palm  Oil  Soap      ....  20     „ 

Essence  of  Cinnamon    .     .  7  oz. 

Ditto,        Sassafras     .     .  1^  ,, 

Ditto,       Bergamot     .     .  l|  ,, 

(Color)  Yellow  Ochre  .     .  1  lb. 

Orange  Floiver  Soap. — 
Tallow  and  Palm  Oil  Soap,  as  before,  to  which 
add  of — 

Essence  of  Orange  Flowers.  7§  oz. 

Ambergris 7|  „ 

_,  ,      (Chrome  Yellow     .     .     .     .  8     ,, 

Colo'^^RedLead 2     „ 

Musk  Soap. — 
Tallow  and  Palm  Oil  Soap,  as  before,  to  which 
add  of — 

Powder  of  Cloves,  Roses,  and  Gilly 

Flowers,  each 4  oz. 

Essence  of  Bergamot  and  of  Musk 

each    ....  3}  „ 

(Color)  Brown  Ochre 4    ,, 

Bitter  Almond  Soap  is  made  by  compounding 
50  lbs.  of  the  best  curd  soap  with  10  ounces  of 
the  essence  of  bitter  almonds. 

Transparent  Soap. — Equal  parts  of  tallow  soap, 
made  perfectly  dry,  and  spirits  of  wine,  are  to  be 
put  into  a  copper  still,  which  is  plunged  into  a 
water  bath ;  the  heat  applied  to  effect  the  solution 
should  be  as  slight  as  possible,  to  avoid  evaporating 
too  much  of  the  alcohol ;  the  solution  being  effected 
must  be  suffered  to  settle,  and  after  a  few  hours 
repose,  the  supernatant  liquid  is  drawn  off  into 
tin  frames  of  the  form  desired  for  the  cakes  of 
soap.  These  do  not  acquire  their  transparency 
till    after   a   few  weeks'  exposure  to  a  dry  at- 


mosphere :  they  are  colored  by  a  strong  alchoholic 
solution  of  archil  for  the  rose  tint,  and  of  tur- 
meric for  the  deep  yellow.  Transparent  soaps, 
however  pleasing  to  the  eye,  are  always  of  indif- 
ferent quality ;  they  are  never  so  detergent  as 
ordinary  soaps,  and  they  eventually  acquire  a 
disagreeable  smell. 

Castile  Soap  is  made  of  the  coarser  kinds  of 
olive  oil  and  soda,  the  color  being  given  as  de- 
scribed under  marbled  soap. 

Cocoa-nut  Oil  Soap  has  been  lately  made  in 
London,  and  is  similar  in  its  general  properties  to 
the  ordinary  palm  soap,  but  has  others  of  a  re- 
markable kind,  besides  its  dissolving  with  extreme 
rapidity  ;  it  will  wash  linen  with  sea  water,  hence 
it  is  often  called  marine  soap,  and  is  much  bought 
for  ship  use. 


MARBLING  OF  PAPER  AND 
BOOK  EDGES. 

We  presume  that  the  following  instructions  for 
the  marbling  of  paper  will  be  of  use  to  our  readers 
generally.  To  bookbinders  in  country  towns  we 
know  that  they  will  be  invaluable  ;  and  they  must 
be  serviceable  to  all  others  who  have  occasion  to 
make  use  of  marbled  paper,  and  wish  to  have  it 
cheap.  The  first  thing  required  is  a  wooden  trough, 
made  of  inch  deal,  about  one  inch  and  three- 
fourths  in  depth,  and  half  an  inch  in  length  and 
breadth  larger  than  the  sheets  of  paper  that  are 
to  be  marbled.  This  proportion  between  the  size 
of  the  trough  and  paper  should  always  be  observed, 
to  prevent  waste  of  color ;  of  course,  troughs  of 
various  sizes  will  be  required,  where  paper  of 
various  sizes  is  to  be  marbled.  The  trough  must 
be  water-tight,  and  the  edges  of  the  sides  of  it 
must  be  sloped  or  bevelled  off  on  the  outside,  to 
prevent  any  drops  of  color  which  may  fall  on  them, 
from  running  into  the  trough  and  sullying  its 
contents. 

A  Skimmer,  or  clearing  stick,  must  be  provided 
for  each  trough :  this  is  a  piece  of  wood,  two 
inches  and  a  half  wide,  half  an  inch  thick,  and 
as  long  as  the  trough  it  belongs  to  is  wide  inside  : 
the  use  of  this  will  be  explained  hereafter. 

A  Stone  and  Midler  of  marble,  or  some  other 
hard  stone,  the  size  according  to  the  quantity  of 
color  required  to  be  ground.  Also  a  flexible 
knife,  for  gathering  the  color  together. 

A  dozen  or  two  of  small  glazed  pipkitis  to  hold 
colors  in.     The  pots  being  furnished  wiih 

Brushes  made  as  follows  : — Take  a  round  stick 
about  as  thick  as  your  finger,  and  cut  a  notch  all 
round  one  end  of  it ;  next,  take  some  bristles, 
four  or  five  inches  long,  and  place  them  evenly 
round  the  stick,  at  the  notched  end,  letting  them 
project  one  inch  and  three-fourths  beyond  the 
wood ;  fasten  the  bristles  to  the  stick  by  several 
turns  of  stout  thread ;  cut  away  the  ragged  bristles, 
and  tie  up  the  brush  firmly  with  fine  covd.  The 
use  of  the  notch  round  the  end  of  the  handle  is 
to  make  the  bristles  spread  out,  when  firmly  tied 
up,  so  that  when  used,  the  color  may  be  scattered 
about  m^re  abundantly. 

Rods  for  drying  the  paper  on  when  marbled  are 
better :  they  should  be  round,  at  least  the  upper 
side  should,  and  about  an  inch  and  a  quarter  in 
breadth  and  thickness.  Twelve  rods  1 1  feet  long 
will  hang  3^  quires  of  demy,  or  4^  quires  of 
foolscap. 
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Colors :  of  these  use  the  following  assortment, — 
Red.  Vermillion,  drop-lake,  rose-pink,  Venetian 
red,  red  ochre.  Blue.  Indigo  blue,  Prussian  blue, 
verditer.  Orange.  Orange  lead,  orange  orpimcnt. 
Black.  Ivory,  blue  black.  Yellow.  Dutch  pink, 
yellow  ochre,  king's  yellow,  English  pink. 

Now,  with  respect  to  grinding  your  colors ; 
observe — the  finer  your  colors  are  yround,  the 
better  and  the  cheaper  will  your  ivork  be.  First, 
your  colors  should  be  tinely  pounded,  then  mixed 
with  water  to  the  consistence  of  paste,  and  j.ut  in 
a  color  pot  with  the  knife.  From  the  pot,  tiie 
color  must  be  taken  out  a  little  at  a  time,  and 
levigated  very  fine  with  pure  water. 

Co)npound  Colors  are  made  by  mixing  the  colors 
above-mentioned  in  certain  proportions.  The 
following  may  be  particularized  : — To  make  a  Red 
Color,  mix  three  parts  of  rose-pink,  with  one  of 
Vermillion.  A  finer  Red.  Four  parts  of  rose-pink, 
two  parts  of  vermilion,  and  one  part  of  drop-lake  ; 
for  very  fine  work  use  drop-lake  alone,  but  use  it 
very  sparingly  for  it  is  a  dear  article.  Yellow. 
Two  parts  of  Dutch  pink,  and  one  part  each  of 
king's  yellow  and  English  pink.  Green.  Made  by 
mixing  blue  and  yellow.  Dark  Blue.  Indigo  ; 
which  may  be  made  lighter  by  the  addition  of 
verditer.  Orange  Brown.  Two  parts  of  Venetian 
red,  and  one  part  of  orange  lead.  A  fine  Orange. 
Put  some  fine  yellow  ochre  in  a  ladle  over  a  fire, 
and  keep  it  there  till  it  assume  a  dark  red  color. 
Take  of  this  red  ochre,  finely  pounded,  and  of 
Venetian  red  equal  quantities;  and  add  a  little 
orange  orpiment  or  rose-pink,  mix  all  well  together. 
Umber  Color.  Equal  quantities  of  Venetian  red, 
orange  lead,  and  ivory  black  :  this  can  be  lightened 
with  orange  lead,  or  darkened  with  ivory  black. 
Cinnamon  Color.  Venetian  red  with  a  little 
Prussian  blue.  All  otlier  colors  which  may  be 
wanted,  can  be  made  by  mixing  together  those 
already  described,  in  a  manner  that  will  be 
dictated  by  experience. 

In  addition  to  the  articles  already  mentioned, 
obtain  the  following  :  a  bottle  of  ox-gall,  a  bottle 
of  good  oil  of  turpentine,  some  pure  water. 

Supposing  you  to  be  provided  with  the  materials 
for  marbling,  the  next  thing  is  to  show  you  how 
to  set  about  the  operation.  In  the  first  place,  the 
trough,  already  described,  must  be  filled,  at  least 
to  within  an  eigthth  of  an  inch  of  the  top,  with  a 
solution  of  gum  tragacanth,  which  is  to  be  prepared 
as  follows  :  gum  of  a  pale  while  semi-transparent 
appearance  (gum  of  a  pure  white  or  of  a  brownish 
color  is  often  bad  )  is  to  be  soaked  in  water  for  at 
least  forty-eight  hours,  in  the  proportion  of  Iialf  a 
pound  to  a  gallon  and  a  half  5  this  should  make  a 
gum  water  as  thick  as  that  used  in  miniature 
painting.  Pass  the  solution  of  gum  through  a 
hair-sieve  or  linen  cloth,  and  pour  it  into  the 
trough.  In  all  cases,  when  the  trough  is  to  be 
used,  the  solution  should  be  well  stirred  up  with  a 
few  quills,  and  the  surface  of  it  cleared  from  film, 
&c.,   by  the  skimmer  above  described. 

Colors  intended  to  represent  Veins  are  made  by 
adding  a  small  quantity  of  gall  to  the  various 
colors,  and  stirring  each  well  up  with  a  brush,  in 
order  that  they  may  be  properly  mixed.  Previous 
to  use,  these  mixtures  of  color  and  gall  are  to 
be  thinned  with  water  to  the  consistence  of  cream, 
and  are  to  be  well  stirred  up. 

Colors  for  producing  Spots  like  Lace-  Work. 
Take  some  dark  blue,  or  other  color,  add  some 
gall  to  it,  and  about  as  nuicli,  or  a  little  less,  oil 
of  turpentine;  stir  all  well  together,  and  dilute 
with  water. 


Your  trough  being  prepared,  and  your  colors  all 
at  hand,  it  will  now  be  proper  to  try  if  the  latter 
are  in  a  proper  state.  To  do  this,  throw  on  the 
solution,  by  shaking  the  various  color  brushes  over 
it,  some  spots  of  color.  If  the  spots  spread  out 
larger  than  a  crown  piece  in  size,  the  colors  have 
too  much  gall :  if  the  spots,  after  spreading  out  a 
little,  contract  again,  there  is  too  little  gall  in 
them.  In  the  one  case  more  color  must  be  added, 
in  the  other,  more  gall. 

If  the  colors  are  in  good  order,  and  paper  is  to 
be  marbled,  the  whole  surface  of  the  solution  in 
the  trough  must  be  covered  by  colors,  in  spots, 
streaks,  or  whirls,  according  to  the  pattern  re- 
quired, and  laid  on  according  to  directions  which 
will  be  given  presently.  The  paper  should  be 
previously  jwepared  for  receiving  the  colors,  by 
dipping  it  over  night  in  water,  and  laying  the 
sheets  on  each  other  with  a  weight  over  them. 
The  sheet  of  paper  nuist  be  held  by  two  corners, 
and  laid  in  the  most  gentle  and  even  manner  on 
the  solution  covered  with  the  colors,  and  there 
softly  pressed  with  the  hand  that  it  may  bear 
everywhere  on  the  solution  ;  after  which  it  must 
be  raised  and  taken  otf  with  the  same  care,  and 
then  hung  to  dry  over  the  rods. 

The  following  directions  will  serve  to  show  how 
the  various   patterns  are  produced  :   I.  Throw  on 
red  till  the  solution  is  nearly  covered,  then  some 
yellow,  black,  and  green.     You  may  add,   if  you 
please,  a  little  purple  with  plenty   of  gall   and 
water  in  it;  you  may  twist  the  colors  into  any 
shape  you  choose  by  means  of  a  quill.     2.  Throw 
on  red,  yellow,  black,  and  green,  as  before  ;  but, 
for  a  last  color,  add  some  of  the  dark  blue  mixed 
with  turpentine.    3.  Throw  on  red,  yellow,  black, 
and  green  in  the  proportion  that  you  choose  ;  then 
■with  a  quill,   draw  lines  through  the  colors  ;  after 
which  throw  on  a  greater  or  less  quantity  of  blue, 
green,  pink,  or  purple,  much  diluted,  and  con- 
taining plenty  of  gall  and  turpentine.     4.   'i'hrow 
on    very    fine  red   for   veins ;  then   plenty  of  the 
turpentine   blue.       If   your  colors  are  good   this 
produces  a  handsome  ]iattern  in  a  short  lime.     5. 
Throw  on  some  dark  blue  mixed  with  turpentine, 
and  take  this  up  with  a  paper  pre\iously  stained 
of  a  yellow,  light  bhie,  red,  pink,  or  green  color. 
To  obtain  a  good  green  for  this  purpose,  boil  French 
berries  in  water,  add  a  little  spirit  or  liquid  blue, 
and  carefully  brush  o\ertlie  paper,  wliich  nuist  be 
good  and  well  sized,   with  this  mixture. 

A  few  general  and  recapiiulary  observations  may 
not  be  useless  here.  Let  your  materials  be  of  the 
best  quality.  Grind  your  colors  finely,  and  keep 
them  clean.  When  your  colors  become  too  thick 
for  use,  add  fresh  ground  color  with  water  and  a 
little  gall  to  them,  and  stir  them  up  well.  Be 
particular  in  getting  good  turpentine.  When  the 
solution  of  gum  gels  dirtied  throw  it  away  and 
make  a  fresh  one. 

The  neatest  and  most  convenient  method  of 
marbling  the  edges  of  books,  is  to  dip  one  volume 
at  a  time,  doing  tiie  ends  fiist,  and  throwing  back 
the  boards  to  do  the  fore  edge ;  observing  to  hold 
the  book  tight  wiili  both  hands,  and  not  to  dip 
deeper  than  the  surface,  to  prevent  the  sohilioii 
from  spoiling  the  book.  It  is  tlie  safest  way, 
probably,  to  tie  the  book  between  boards  before 
dipping.  And,  for  the  sake  of  convenience  and 
economy,  when  only  a  few  books  are  to  be  mar- 
bled, a  small  trough  should  be  used. 

Marbled  jiaper  is  glazed  by  a  machine  similar  to 
that  with  which  cottons  are  glazed,  a  sight  of 
wJiich  may  easily  be  had  at  any  caleiiderera.    But 
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a  maclihie  of  this  kind  -would  only  be  required  by 
such  as  might  marble  very  largely.  Book-edges 
are  polished  by  the  agate  burnisher,  and  so  might 
small  pieces  of  paper  be  polished,  ^vhich  were 
required  for  any  particular  purpose.  .  Good  com- 
mon pressing,  or  at  farthest  hot-pressing,  might 
serve  as  well  as  glazing.  For  any  fancy  work  it 
would  have  a  fine  eft'ect  to  varnish  the  marble 
paper  after  it  had  been  put  to  its  destined  purpose 
and  had  become  dry.  Paste  and  all  moisture,  it 
is  well  known,  chase  all  the  glaze  away.  The 
application  of  a  coat  of  varnish  subsequent  to  the 
application  of  paste  would  double  the  beauty  of 
the  best  marble  paper  made,  and  much  improve 
the  common  kind,  at  a  trifling  expense. 


MISCELLANIES. 

Aniynals  in  Whitening,  Chalk,  §c. — An  examina- 
tion of  some  of  the  finest  powdered  sorts  of  chalk 
which  are  used  in  trade  has  afforded  Professor 
Ehrenberg  the  following  result,  that  even  in  this 
finest  condition  not  merely  the  inorganic  part  of 
the  chalk  is  become  separated,  but  that  it  remains 
mixed  with  a  great  number  of  well-preserved 
forms  of  the  minute  shells  of  Coral  Animalcules. 
As  powdered  chalk  is  used  for  paper-hangings. 
Professor  Ehrenberg  also  examined  these  as  well 
as  tlie  walls  of  his  ciiambers,  which  were  simply 
washed  with  lime,  and  even  a  kind  of  glazed 
vellum  paper  called  visiting  cards,  and  obtained 
the  very  visible  result — demonstrating  the  minute- 
ness of  division  of  independent  organic  life — 
that  those  walls  and  paper-hangings,  and  so  doubt- 
less all  similar  walls  of  rooms,  houses,  and 
churches,  and  even  glazed  visiting  cards  prepared 
in  the  above-mentioned  manner  (of  which  cards, 
many  however,  are  made  with  pure  white  lead, 
without  any  addition  of  chalk)  present,  when 
magnified  .300  diameters,  and  penetrated  with 
Canada  balsam,  a  delicate  mosaic  of  elegant 
coralline  animalcules,  invisible  to  the  naked  eye, 
but,  if  sufficiently  magnified,  more  beautiful  than 
any  painting  that  covers  them. — Pqff"  Ann. 

Transferring  Impressions  of  old  Priyits. — One 
of  the  most  ingenious  inventions  we  have  wit- 
nessed for  many  a  day  is  a  process  invented  by 
Mr.  Joseph  Dixon,  for  transferring  impressions  to 
stone.  The  discovery  was  made  some  seven  or 
eight  years  since,  and,  by  its  means,  new  and 
exact  impressions  of  the  leaves  of  old  books,  bank 
bills,  engravings,  &c.,  may  be  obtained  in  an  in- 
credible brief  space  of  time.  The  celerity  and 
exactness  of  the  work  are  truly  remarkable.  A 
bank  bill  was  transferred  by  Mr.  Dixon,  in  pre- 
sence of  the  officers  of  a  bank,  with  so  nuich 
fidelity  and  precision  t>iat  the  very  signers  of  llie 
bill  could  not  tell  the  difference  between  the 
copies  and  the  original.  It  is  due  to  Mr.  Dixon 
to  state,  that  he  has  obtained  a  patent  for  the 
process  by  which  bank  bills  can  be  protected 
from  his  own  invention,  should  it  ever  fall  into 
the  hands  of  rogues  The  importance  of  this 
discovei-y  is  in  nowise  inferior  to  tliat  of  the 
Daguerreotype,  of  which  wo  have  heard  so  much 
within  the  last  year. — A'ew  York  Mirror. 

Gas  hy  a  ISeio  Process.  —  An  cxpniiment  in 
gas  lighting  by  the  Cointe  de  Mai  Variiio  was  made 
yesterday  evening  on  a  piece  of  waste  ground  at 
the  back  of  Fetter  Lane.  A  snjall  gasometer  was 
erected,  which  was  connected  by  tubes  to  a  furnace 
containing  three  retorts,  one  of  which  was  partly 


filled  with  water,  a  second,  with  tar,  and  both  being 
decomposed  in  the  third  retort,  formed  the  sole 
materials  from  which  the  gas  was  produced.  The 
process  appeared  to  be  extremely  simple,  and  the 
novelty  of  the  experiment  consisted  in  the  fact  that 
the  water  and  tar  were  the  only  materials  employed, 
though  the  inventor  says,  that  any  kind  of  bitumen 
or  fatty  matter  would  answer  the  purpose  equally 
well.  After  the  lapse  of  about  half  an  hour  after 
the  commencement  of  the  process  ;  the  gas  was 
turned  into  the  burners,  and  a  pure  and  powerful 
light  was  produced,  perfectly  free  from  smoke  and 
unpleasant  smell.  The  great  advantages  of  this 
kind  over  that  produced  from  coal,  consists,  it  is 
said,  in  the  cheapness  of  its  producing  materials, 
the  facility  with  which  it  is  manufactured,  and  the 
perfection  to  which  it  is  at  once  brought,  without 
the  necessity  of  its  undergoing  the  tedious  and 
expensive  process  of  condensation  and  purification, 
for  in  this  instance,  as  soon  as  the  preliminaries 
were  completed,  the  light  was  produced  in  a  perfect 
state,  within  a  few  feet  of  the  gasometer,  which, 
although  of  inferior  size,  was  said  to  be  capable  of 
affording  light  for  ten  hours  to  at  least  500  lamps  or 
burners.  The  price  also  will  be,  it  is  estimated, 
not  more  than  one  third  that  of  coal  gas — equally 
available  for  domestic  use— and  such  that  small 
gasometers  might,  at  a  trifling  expense  be  fitted  uj) 
at  the  back  of  grates  in  private  dwellings,  from 
which  the  gas  could  be  conveyed  in  Indian  rubber 
bags  to  any  part  of  the  house,  thereby  preven'.ing 
the  many  accident  which  occur  by  the  use  of  tubes 
or  pipes. —  Times. 


QUERIES. 

us — What  are  the  toys  called  sensiti"e  leaves,  and  liow 
made  ? 

14'J — What  is  Fowler's  green  paint,  and  its  preparation? 
ISO — How  are  animal  skeletons  prepared  and  whitened? 
151 — What  is  "  madder  carmine,"  and  how  prepared? 
15'i — What  threshing  machine  is  applicable  to  clover  seed  ? 
l.'jS — How  is  sheet  wa.x  made? 
154 — How  is  rice  paper  made,  and  of  what? 


ERR.\TA. 


Page  292.    Experiment  2.— For 
ounces  ;"  and  in  Exj).  5.  for  ' 


'  four  ounces,"  read  "  eight 
pint,"  read  "  gallon  " 


CORRESPONDENTS. 

A.  .\  (Exeter.) — His  excellent  in^truml'llt  vmII  meet  our  im- 
mediate attention.    We  hope  tohenrtV>>m  him  agani  shortly, 

niack  varnish  for  leather,  see  No.  IC.  Query  77. 

P.  J.  F.  (Leamington.) — The  ])otsfor  Danie'l's  b.ittery  can  be 
made  by  any  garden-pot  maker,  accor'^ing  tu  pattern,  and 
of  the  same  surt  of  clay,  for  there  is  nulhmg  lietler.  They 
may  he  made  with  bottoms,  exactly  hUe  a  jelly  jar, 

C.  S.  .M. — Papier  macliee  is  in  No.  S — moulds  for  ditto,  as  fur 
w.ixen  fruit,  in  No.  3. 

W.  H.  LUDtOKD  (Gloucester.)— We  will  write  to  him  by 
post. 

HIUERNICUS  (Belfast.)— The  process  we  will  thank  him 
for,  as  we  do  for  hts  present  comnmiiication,  though  he  ts 
aware  it  is  only  applicable  to  a  right  an'ile. 

.IMriTER— Magnets  in  our  next. 

Received— Js.lly.—H.  L  N.— W.  LUVDAY— iic.  &c. 


C'unimunications,  Books  for  Review,  fnventions  for  Illus- 
tration, fic.  to  be  addressed  to  the  Editor,  at  55.  <Jieat 
Prescot  Street ;  to  the  Printer ;  or  to  the  Publisher.  All 
Letters  must  be  postpaid. 

Advkbiisemk.sts,  to  be  inserted  on  the  Wrappers  of  the 
Monthly  Parts,  are  respectfully  solicited. 


Printed  by  D.Fra>jcis,  G,  White  Horse  Lane,  Mile  End  Road. 
Published  every  Saturday  by  W.  Brittain,  12.  Paternoster 
Row.  an<l  may  lip  had  of  all  Booksellers  and  Newsmen  in 
Town  and  Country. 
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ON    MAKING    AND   PRESERVING 
ARTIFICIAL   MAGNETS. 

The  methods  employed  by  scientific  persons  to  make 
artificial  magnets  are  numerous.  They  naturally 
divide  themselves.into  two  distinct  classes  ;  in  one 
vre  are  supposed  to  have  one  or  more  artificial  mag- 
nets, by  whose  assistance  we  are  desirous  of  making 
others  ;  and  in  the  second  class  it  is  to  be  imagined 
that  we  have  no  one  to  begin  with,  but  merely  the 
bar  or  wire  of  steel  of  which  we  are  desirous  a 
magnet  should  be  made.  This  division  of  the 
subject  it  vfill  be  most  advisable  to  treat  of  first, 
leaving  the  former  for  a  future  opportunity. 

First.  By  Electro-Magnetism. —  It  is  a  well- 
known  fact  in  this  science,  that  when  a  current  of 
electricity  is  made  to  circulate  around  a  bar  of  iron 
or  steel,  it  induces  in  that  steel  magnetic  properties, 
and  that  in  a  single  instant ;  thus  it  forms  a  ready 
method  of  forming  artificial  magnets,  both  such  as 
are  straight,  as  well  as  those  which  are  of  the 
liorse-shoe  form.  The  apparatus  usually  employed 
for  this  purpose  is  as  follows: — Let  A,  Fig.  2, 
represent  a  wire  coiled  round  a  straight  bar  of  soft 
iron,  and  let  the  ends  of  the  coil  dip  into  the  two 
small  cups,  from  which  issue  also  two  other  wires, 
P  and  N,  supposed  to  be  connected  with  the  positive 
and  negative  sides  of  a  quart  galvanic  jar,  in 
action.  The  very  moment  the  connection  with  the 
poles  of  the  battery  is  made,  the  soft  iron  bar  will 
be  found  a  powerful  magnet,  capable  of  holding  a 
considerable  weight :  the  bar  being  of  soft  iron 
only,  loses  its  attractive  and  directive  property  as 
soon  as  its  connection  with  the  battery  is  cut  off. 

If,  instead  of  the  iron  bar,  one  of  hard  steel 
be  substituted,  the  magnet  thus  made  will  be 
permanent  in  its  properties,  forming  as  perfect  a 
magnet  as  need  be  desired  for  ordinary  purposes. 
It  is  not  necessary  that  it  should  remain  within  the 
coil  any  length  of  time,  as  all  the  virtue  it  acquires 
is  conveyed  to  it  instantly. 

Electric  Horse-Shoe  Magnets  may  be  ajade  in 
the  same  manner,  both  temporary  and  perfeanent, 
by  substituting  a  piece  of  iron  or  steel  in  that  shape, 
and  connecting  it  with  the  battery  in  the  same 
manner,  see  Fig.  3. 

Produced  hy  Tertian. — This  method  was  pro- 
posed by  Gay  Lussac,  as  one  available  under  cir- 
cumstances in  which  other  methods  are  unattainable, 
as  for  example,  the  making  of  a  compass  needle, 
when  cast  away  by  shipwreck  and  other  circum- 
stances, in  which  a  weak  and  delicate  needle  is  aU 
that  is  required. 

Make  a  piece  of  iron  wire,  (the  thinner  the 
better,)  very  soft,  and  suspend  it  vertically,  it 
will  be  found  a  magnet ;  to  render  the  magnetism 
thus  induced  permanent,  put  the  lower  end  of  the 
wire  in  a  vice,  the  cleft  of  a  stick,  or  any  thing 
that  will  hold  it  firmly ;  now  twist  the  wire  till  it 
breaks,  and  it  will  be  found  very  hard  and  a 
permanent  magnet. 

By  Percussion. — A  very  simple  and  efficacious 
method  has  been  published  by  Mr.  Scoresby,  in 
the  Philosophical  Transactions  for  1822,  p.  241. 
That  iron  becomes  magnetic  when  struck  by  suc- 
cessive blows  of  a  hammer,  in  the  direction  of  tlie 
dipping  needle,  o.-  about  the  position  in  which  the 
tongs  is  held  in  Fig.  4,  was  known  to  Dr.  Gilbert 
in-the  year  1600,  but  it  is  to  Mr.  Scoresby  that 
we  owe  a  comjdete  investigation  of  the  subject. 
In  order  to  determine  the  effects  produced  by  per- 
cussion, Mr.  Scoresby  used  two  methods  :  the  one 


by  observing  the  weight  which  the  new  magnet 
lifted ;  and  the  other,  by  measuring  the  deviation 
which  it  produced  on  a  magnetic  needle.  The 
experiments  were  made  with  a  bar  of  soft  steel, 
six  and  a  half  inches  long,  one  fourth  of  an  inch 
in  diameter,  and  weighing  592  grains  ;  it  was  placed 
in  a  vertical  position,  resting  on  a  piece  of  tin, 
and  struck  on  the  top  with  a  hammer  of  twelve 
ounces.  The  greatest  effect  was  produced  by  about 
eighteen  blows.  WTien  the  steel  bar  was  placed 
upon  a  stone,  the  effect  was  the  same  ;  but  a  great 
increase  of  power  was  obtained  by  supporting  the 
lower  end  of  the  bar  upon  the  upper  end  of  another 
and  larger  bar,  and  striking  it  with  a  larger  hammer. 

From  thj  results  of  his  experiments  Mr.  Scoresby 
deduced  the  following,  as  the  proper  application  of 
his  method  of  magnetising,  he  says  : — 

"  I  procured  two  bars  of  soft  steel  thirty  inches 
long  and  an  inch  broad,  also  six  other  flat  bars  of 
soft  steel  eight  inches  long  and  half  an  incji  broad, 
and  a  large  bar  of  soft  iron.  The  large  steel  and 
iron  bars  were  not,  however,  absolutely  necessary, 
as  common  pokers  answer  the  purpose  very  well ; 
but  I  was  desirous  to  accelerate  the  process  by  the 
use  of  substances  capable  of  aiding  the  develope- 
ment  of  the  ruagnetical  properties  in  steel.  The 
large  iron  bar  was  first  hammered  in  a  vertical 
position ;  it  was  then  laid  on  the  ground  with  its 
acquired  south  pole  towards  the  south,  and  upon 
this  end  of  it  the  large  steel  bars  were  rested 
while  they  were  hammered  ;  they  were  also  ham- 
mered upon  each  other.  On  the  summit  of  one 
of  the  large  steel  bars,  each  of  the  small  bars  held 
also  vertically,  was  hammered  in  succession  ;  and 
iu  a  few  minutes  they  had  all  acquired  considerable 
lifting  powers.  Two  of  the  smaller  bars,  connected 
by  two  short  pieces  of  soft  iron  in  the  form  of  a 
parallelogram,  were  now  rubbed  with  the  other 
four  bars,  in  the  manner  of  Canton.  These  were 
then  changed  for  two  others,  and  these  again  for 
the  last  two.  After  treating  each  pair  of  bars  in 
this  way  for  a  number  of  times,  and  changing  them 
whenever  the  manipulations  had  been  continued  for 
about  a  minute,  the  whole  of  the  bars  were  at 
length  found  to  be  magnetised  to  saturation,  each 
pair  readily  lifting  above  eight  ounces. 

"  In  accomplishing  this  object  I  took  particular 
care  that  no  magnetic  substance  was  used  in  the 
process.  All  the  bars  were  freed  of  magnetism 
before  the  experiment,  so  that  none  of  them,  not 
even  the  largest,  produced  a  deviation  of  five  de- 
grees on  the  compass  at  three  inches  distance. 
x\ny  bars  which  had  been  strongly  magnetised,  and 
had  had  their  magnetism  destroyed  or  neutralized 
(either  by  hammering,  heating,  or  by  the  simulta- 
neous contact  of  the  two  poles  of  another  magnet 
placed  transversely,)  I  always  found  had  a  much 
greater  facility  for  receiving  polarity  in  the  same 
direction  as  before  than  the  contrary.  Hence  it 
generally  happened  that  one  blow  with  the  original 
north  end  downwards,  produced  as  much  effect  as 
two  or  three  blows  did  with  the  original  south  end 
downwards." 

By  this  ingenious  process,  any  person  who  has 
no  magnets  within  his  reach  may  communicate  the 
strongest  degree  of  permanent  magnetism  to  hard 
steel  bars  of  any  magnitude,  the  bars  magnetised 
by  percussion  being  employed,  as  in  the  process  of 
Coulomb,  to  magnetise  the  larger  bars  which  are 
required. 

By  the  Solar  Pays. — Mrs.  Somerville  made  some 
simple   and  well   conducted  experiments    on    the 
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effect  of  the  violet  rays  of  the  solar  spectrum,  in 
communicating  permanent  magnetism.  A  sewing 
needle  an  inch  long,  and  devoid  of  magnetism,  had 
one  half  of  it  covered  with  paper,  and  the  other 
exposed  to  the  violet  rays,  5  ft.  distant  from  the 
prism  which  refracted  them ;  in  two  hours  it 
acquired  magnetism,  the  exposed  end  exhibiting 
north  polarity.  The  indigo  rays  produced  an  equal 
eflect,  and  the  blue  and  green  the  same  in  a  less 
degree.  The  yellow,  orange,  and  red  rays  had  no 
effect,  even  after  three  days'  exposure  to  their 
action  ;•  pieces  of  blue  watch  spring  received  a 
higher  magnetism.  When  the  sun's  light  fell  upon 
the  exposed  end,  through  blue  colored  glass,  or 
through  blue  or  green  riband,  the  same  magnetic 
effects  were  produced. 

Mr.  Cantoji's  Method  of  Friction. —  "  Take  a 
poker  and  tongs,  or  two  bars  of  iron,  the  larger  and 
the  older  the  better,  and  fixing  the  poker  upright, 
as  in  Fig.  4,  hold  to  it  with  the  left  hand,  near  the 
top,  by  a  silk  thread,  one  of  the  soft  bars,  having 
its  marked  end  downwards  ;  then  grasping  the  tongs 
with  the  right  hand,  a  little  below  their  middle, 
and  keeping  them  nearly  in  a  vertical  line,  let  the 
bar  be  rubbed  with  the  lower  end  of  the  tongs, 
from  the  marked  end  of  the  bar  to  its  upper  end, 
about  ten  times  on  each  side  of  it.  By  this  means 
the  bar  will  receive  as  much  magnetism  as  will 
enable  it  to  lift  a  small  key  at  the  marked  end  ; 
and  this  end  of  the  bar  being  suspended  by  its 
middle,  or  made  to  rest  on  a  point,  will  turn  to  the 
north,  and  is  called  its  north  pole,  the  unnSarked 
end  being  the  south  pole. 

To  preserve  Maymts. — Magnets  should,  when 
laid  aside,  be  placed  as  nearly  as  possible  in  the 
position  which  they  would  assume  in  consequence 
of  the  action  of  terrestrial  magnetism  ;  if  this  be 
neglected,  in  process  of  time  they  Ti-ill  become 
gradually  weaker ;  and  this  deterioration  is  most 
accelerated  when  its  poles  have  a  position  the  reverse 
of  the  natural  one.  Under  these  circumstances 
indeed,  unless  the  magnet  be  made  of  the  hardeSf 
steel,  it  will  eventually  lose  the  whole  of  its  mag- 
netic power.  Two  magnets  may  also  very  much 
weaken  each  other,  if  they  be  kept,  even  for  a  short 
time,  with  their  similar  poles  fronting  each  other. 
This  will  readily  be  understood  from  what  has  been 
said  with  regard  to  magnetic  induction.  The 
polarity  of  the  weaker  magnet  is  rapidly  impaired, 
and  sometimes  actually  reversed.  All  rough  and 
violent  treatment  of  a  magnet  should  also  be  care- 
fully avoided  :  —  every  concussion  or  vibration 
among  its  particles  tends  to  weaken  its  power. 

Horse-shoe  magnets  should  have  a  short  bar  of 
soft  iron,  adapted  to  connect  the  two  poles  ;  and 
should  never  be  laid  by,  without  such  a  piece  of 
iron  adhering  to  them,  and  with  a  weight  attached, 
as  in  Fig.  5.  If  hung  up  in  this  position,  and  the 
weight  gradually  increased  day  by  day,  its  lifting 
power  will  increase  very  materially.  Bar  magnets 
should  be  kept  in  pairs,  with  their  poles  turned  in 
contrary  directions,  and  the  dissimilar  poles  on 
each  side  connected  by  a  bar  of  soft  iron,  so  that 
the  whole  may  form  a  parallelogram.  They  should 
fit  into  a  box  when  thus  arranged,  so  as  to  guard 
against  accidental  concussion,  and  to  preserve  them 
from  the  dampness  of  the  atmosphere.  They  should 
be  polished  not  with  a  view  of  increasing  their 
magnetism,  but  because  they  are  then  less  liable  to 
contract  rust.  Both  single  magnets  and  needles 
have  their  power  not  only  preserved  but  increased, 
by  keeping  them  surrounded  with  a  masi  of  dry    ' 


filings  of  soft  iron,  each  particle  of  which  will 
re-act,  by  its  induced  magnetism  upon  the  point  of 
the  magnet  to  which  it  adheres,  and  maintain  iu 
that  point  its  primitive  magnetic  state. 

In  the  "  Compte  Rendu"  for  January  2nd,  1838, 
there  is  an  important  notice  of  a  communic-ation  re- 
ceived from  M.  de  la  Rive,  relative  to  the  magneti- 
sing of  needles  by  the  nerves.  The  following  is  an 
extract : — "  Dr.  Prevost,  of  Geneva,  has  succeeded 
in  magnetising  very  delicate  soft  iron  needles,  by 
placing  them  near  the  nerves,  and  perpendicular  to 
the  direction  which  he  supj)osed  the  electric  current 
took.  The  magnetising  took  place  at  the  moment 
when,  irritating  the  spinal  marrow,  a  muscular  con- 
traction was  effected  in  the  animal.'' 


SIMPLEST    ELECTRICAL    JAR. 

Many  persons  are  desirous  of  constructing  an 
electrical  apparatus  suvHcient  for  giving  shocks, 
without  the  cumbrousness  and  expense  of  the  usual 
machine  ;  the  following  may  assist  them  in  this 
intention  : — 

A,  Fig.  1,  is  a  common  phial,  (the  larger  the 
better,)  having  a  little  water  inside,  corked  tightly, 
and  with  a  wire  running  through  the  cork  to  the 
bottom  of  the  jar,  and  having  a  brass  ball  or  a 
bullet  upon  the  top  of  the  wire  outside.  The  phial 
is  covered  up  to  a  certain  height  outside,  as  repre- 
sented, wuth  tea  lead,  or  tinfoil,  or  something 
similar ;  D  are  two  cat-skin  rubbers,  made  like 
finger-stalls,  and  arc  to  be  used  on  the  thumb  and 
fore-finger  of  the  right  hand,  a  fur  glove  will 
answer  still  better  ;  C  is  a  black  silk  ril>bon,  about 
30  inches  long  ;  B  is  a  wire  with  a  ball  at  the  end, 
to  act  as  a  discharger  for  the  phial  when  in  use  ;  it 
is  to  be  bent  and  ai)plied  so  as  to  discharge  the 
electricity  from  the  jar. 

To  use  this  apparatus  ;  warm  and  dry  the  phial, 
&c.  on  the  outside,  also  warm  the  ribbon  wl-U  ;  put 
the  phial  on  a  table  without  the  discharger  attached 
to  it,  and  holding  the  warmed  ribbon  by  its  end  ia 
the  left  hand,  draw  it  through  the  thumb  and  finger 
which  is  furnished  with  the  fur  caps,  holding  it  so 
that  it  may  pass  over  and  touch  the  knob  of  the 
phial.  The  friction  of  the  ribbon  and  fur  will 
excite  them,  and  the  electricity  thus  disturbed  will 
charge  the  phial.  Repeat  this  briskly  15  or  20 
times,  and  the  phial  will  be  found  charged  with 
fluid,  and  capable  of  giving  a  shock  when  discharged, 
as  maybe  proved  by  holding  the  jar  by  its  outward 
coating,  (which  may  be  done  without  danger  of  a 
shock,)  and  also  in  the  same  hand  in  contact  with 
the  coating,  the  wire  end  of  the  discharging  rod. 
Upon  bringing  the  ball  of  this  to  the  ball  of  the 
phial,  the  shock  will  pass,  and  a  snip,  according  to 
the  size  of  the  bottle,  be  heard.  Anotlier  way  of 
charging  this  simple  apparatus  is  given  thus,  in 
"  Adams's  Electricity  :" — 

To  Charge  the  Jar. — "  Place  the  two  finger-caps, 
D,  on  the  first  and  middle  finger  of  the  left  liand  ; 
hold  the  jar,  A,  at  the  same  time  at  the  edge  of  tlui 
coating  on  the  outside,  between  the  thumb  and 
first  finger  of  the  same  hand  ;  then  take  the  ribbon 
in  your  right  hand,  and  steadily  and  gently  draw  it 
upwards  between  the  two  rubbers,  D,  on  the  two 
fingers,  taking  care  at  the  same  time  the  brass  ball 
of  the  jar  is  kept  nearly  close  to  the  ribbon,  while 
it  is  passing  through  the  fingers.  By  repeating  this 
operation  twelve  or  fourteen  times,  the  electrical 
fire   will   pas«   into   the  jar,    which   mil   baeome 
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charged,  and  by  placing  the  discharger,  B,  against 
it,  as  shown  in  the  figure,  you  will  see  a  sensible 
spark  pass  from  the  ball  of  the  jar  to  that  of  the 
discharger.  If  the  apparatus  is  dry  and  in  good 
order,  you  will  hear  the  crackling  of  the  fire  when 
the  ribbon  is  passing  through  the  fingers,  and  the 
jar  will  discharge  at  the  distance  of  about  half  an 
inch  between  the  baUs." 

If  the  shock  is  to  be  passed  through  the  arms  of 
several  persons,  they  must  join  hands  :  the  person 
at  one  end  of  the  line  must  hold  the  knob  of  the 
discharger ;  and  when  the  person  at  the  other 
end  touches  the  knob  of  the  phial  the  shock  will 
pass  through  them  all,  and  according  to  its  strength 
be  felt  at  the  fingers,  wrists,  elbows,  or  chest. 

Mr.  Cavallo  describes  a  still  more  simple  ap- 
paratus for  producing  the  electric  charge,  though 
not  so  portable  as  the  above,  which  he  calls  the 
self -charging  Leyden  phial,  and  thus  describes: — 
"  Take  a  glass  tube  of  about  18  inches  in  length, 
and  an  inch,  or  an  inch  and  a  half  in  diameter, 
it  is  immaterial  whether  one  of  its  ends  be  closed  or 
not.  Coat  the  inside  of  it  with  tin  foil,  but  only 
from  one  extremity  of  it  to  about  as  far  as  its 
middle  ;  the  other  part,  which  remains  uncoated, 
we  shall  call  the  naked  part  of  the  instrument. 
Put  a  cork  to  the  aperture  of  the  coated  end,  and 
let  a  knobbed  wire  pass  through  the  coat,  and  come 
in  contact  with  the  coating.  The  instrument  being 
thus  prepared,  hold  it  in  one  hand  by  the  naked 
part,  and  with  the  other  hand  clean  and  dry-rub 
the  outside  of  the  coated  part  of  the  tube ;  but, 
after  every  three  or  four  strokes,  you  must  remove 
the  rubbing  hand,  and  must  touch  the  knob  of  the 
wire,  and  in  so  doing  a  little  spark  will  be  drawn 
from  it.  By  this  means  the  coated  end  of  the  tube 
will  gradually  acquire  a  charge,  which  may  be  in- 
creased to  a  considerable  degree.  If  then  you 
grasp  the  outside  of  the  coated  end  of  the  tube 
with  one  hand,  and  touch  the  knob  of  the  wire 
with  the  other  hand,  you  will  obtain  a  shock,  &c. 
"  In  this  experiment,  the  coated  part  of  the 
tube  answers  the  double  office  of  electrical  machine 
and  of  Leyden  phial ;  the  naked  part  of  it  being 
only  a  sort  of  handle  to  hold  the  instrument  by. 
The  friction  on  the  outside  of  the  tube  accumulates 
a  quantity  of  positive  electricity  upon  it,  and  this 
electricity  in  virtue  of  its  sphere  of  action,  forces 
out  of  the  inside  a  quantity  of  electricity  also 
positive.  Then  by  taking  the  spark  from  the  knob, 
tliis  inside  electricity,  which  is  by  the  coating 
communicated  to  the  knob  through  the  wire,  is 
removed,  consequently  the  inside  remains  under- 
charged or  negative,  and  of  course,  the  positive 
electricity  of  the  outside  comes  closer  to  the  surface 
of  the  glass,  and  begins  to  form  the  charge.  By 
further  rubbing  and  taking  the  spark  from  the 
knob,  this  charge  is  increased,  &c.'' 


ULTRAMARINE. 

This  substance,  which  is  one  of  the  most  brilliant 
colors  of  the  palelle,  is  also  one  of  the  most  last- 
ing. It  is  produced  from  lapis  lazuli  (lazulitc), 
a  hard  species  of  stone,  found  in  Persia,  China, 
and  Great  Bocharia.  The  stone  is  not  uniform  in 
its  color  ;  it  often  has  white  veins  like  marble,  and 
is  sprinkled  with  points  and  veins  of  a  golden 
lustre.  There  arc  also  ferruginous  pyrites  in  it ; 
that  is,  conibiuatioHi:  of  iron  and  sulphur.  Having 
chosen  portions  of  this  stone  free  from  veins  and 
pyrites,  it  is  oi  ly  requisite  to  reduce  it  to  an  im- 


palpable powder,  when  it  forms  a  fine  blue  color. 
Probably  this  was  the  original  mode  of  preparing 
it,  before  the  discovery  of  the  process  by  means  of 
which  the  color  is  separated  from  other  matter 
which  would  tarnish  it. 

The  lazulite  is  first  broken  into  small  pieces,  to 
give  an  opportunity  of  cutting  away,  with  steel 
scissors,  the  white  veins  that  may  bo  found ;  all 
the  parts  that  are  of  a  fine  color  must  then  be  put 
into  a  crucible,  and  brought  to  a  red  heat ;  and 
when  the  matter  is  in  this  state,  it  is  to  be  thrown 
into  cold  water. 

As  the  lazulite  will  sustain  a  red  heat  without 
changing  color,  the  object  of  the  operation  is  to 
facilitate  the  trituration  of  the  stone.     The  pieces 
are  then  taken  out  of  the  water,  then  pounded  in 
an  iron  mortar,  passed  through  a  sieve,  and  ground 
with  water  on  porphyry  or  glass  :  a  strong  tena- 
cious paste  is  thus  formed  ;  this  is  dried,  and  pro- 
duces a  blue  powder,  more  or  less  tinged  with  grey, 
according  to  the   quality   of    the    stone.       This 
powder  is  then  intimately  blended  with  an  equal 
weight  of  resinous  paste,  composed  of  new  wax. 
Burgundy  pitch,    gum    mastic,    turpentine,    and 
linseed   oil,  in  such  proportions,  that  when  the 
jjowder  is  combined  with  it,  the  paste  shall  still 
continue  pliant  and  manageable.     This  mixture, 
of    course,    must   be  united  by  heat,     and  the 
melted  mass  is  then  thrown  into  a  dish  full  of 
water.     It  is  kneaded  at  first  with  two  spatulas  of 
wood,  and  with  the  hands  when  it  is  cold  enough 
for  that  purpose.     It  is  formed  into  rolls,  which 
are  put  into  a  vessel  full  of  water,  where  they  must 
remain  fifteen  days,    renewing    the  water   occa- 
sionally :  this  process  causes  a  fermentation,  by 
which  the   oxide  of   iron  from   the  decomposed 
pyrites  adheres  slill  more  closely  to  the  mastic, 
in  the  same  degree  that  the  blue  powder  of  the 
lazulite  separates   from  it.      'l"he  paste  is  then 
pressed  in  a  close  vessel  of  water,  when  the  ultra- 
marine exudes,  and  colors  the  water. 

The  first  issue  of  the  color  is  the  most  brilliant: 
.^r  this  reason  the  products  are  divided  into  three 
or  four  difi'erent  classes,  or  grades  of  strength ; 
but  when  no  more  color  can  be  gained  by  cold 
water,  another  issue  can  be  obtained  with  the  aid 
of  warm  water.  When  at  length  nothing  further 
can  be  procured  in  this  way,  the  addition  of  a 
little  soda  to  the  mastic  will  draw  out  what  is 
called  the  ashes  of  ultramarine,  which  is  a  mixture 
of  a  small  portion  of  the  mass,  a  little  oxide  of 
iron,  and  a  small  portion  of  the  color,  forming  a 
grey,  of  a  more  or  less  bluish  tint.  The  ultrama- 
rine is  then  washed  in  boiling  water,  which 
carries  oif  a  little  of  the  resinous  matter  mixed 
with  it,  and  which  lowers  the  brightness  of  its 
tone. 

Although  this  color  can  sustain  a  red  heat 
without  losing  any  color,  yet  it  may  be  destroyed 
by  acids,  which  give  the  means  of  ascertaining 
its  purity  in  the  following  manner  : — a  pinch  of 
this  color  being  put  into  a  glass,  and  some  nitre 
thrown  upon  it,  the  blue  color  is  destroyed  in  a 
moment,  only  an  earthy  matter  remaining,  of  a 
yellowish  grey  color,  and  the  appearance  of  jelly. 
Neither  cobalt  nor  Pnissian  blue  are  changed  by 
the  acids,  so  that,  when  ultramarine  is  adulterated 
by  one  of  these  articles,  the  fraud  is  easily  disco- 
vered. A  solution  of  indigo  is  not  bright  enough 
to  tempt  any  one  to  use  it  in  the  fabrication  of 
ultramarine,  but  should  it  be  attempted  to  heighten 
the  tone  of  ultramarine  by  this  substance,  tlie 
sulphuric  acid  will  soon  discover  it,  as  this  acid 
docs  not  act  upon  indigo. 
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FLOOR-CLOTH  MANUFACTORY. 
Read  at  the  Royal  Institution, 

BY    MR.  BRANDE, 

The  main  part  of  the  manipulation  is  similar  to 
calico-printing,  the  figures  upon  the  blocks  beuig 
upon  a  much  larger  scale,  and  the  cloths  which  are 
printed  being  of  an  infinitely  greater  size.  The 
common  dimensions  of  a  floor-cloth  are  210  or  220 
square  yards,  and  hence  the  immense  size  and  often 
unseemly  appearance  of  floor-cloth  works.  A 
stout  canvass  in  chosen  in  the  first  instance.  This 
is  nailed  to  one  extremity  of  a  wooden  frame,  and 
stretched  by  means  of  hooks  which  are  attached  to 
the  other  sides.  It  is  then  washed  with  a  weak 
size  and  rubbed  over  with  pumice  stone.  No  other 
substance  has  yet  been  fovmd  which  answers  the 
purpose  so  well  as  this  mineral.  The  next  step  is 
that  of  laying  on  the  color,  which  is  performed  by 
placing  dabs  of  paint  over  the  canvass  with  a  brush, 
and  then  rubbing  or  polishing  it  with  a  long  peculiar 
shaped  trowel.  Four  coats  of  paint  are  thus 
apphed  in  front  and  three  on  the  back  of  the  cloth. 
To  remove  it  from  the  frame  when  these  processes 
are  finished,  a  roller  on  a  carriage  is  employed, 
upon  which  it  is  rolled  and  conveyed  to  the  ex- 
tremity of  the  manufactory  for  the  purpose  of 
being  printed. 

It  is  then  gradually  transferred  from  the  roller 
and  passed  over  a  table  which  is  30  feet  long  and 
4  feet  wide,  made  of  j)lanks  placed  vertically,  and  as 
it  proceeds  over  the  table,  the  blocks,  dipped  in 
the  appropriate  colors,  are  applied.  The  colors 
used  are  ochre,  umber,  vermillion,  and  different 
kinds  of  chrome,  mixed  up  with  a  little  linseed  oil 
and  a  little  turpentine. 

The  number  of  blocks  applied  to  one  pattern 
depends  upon  the  number  of  colors. 

The  first  mode  of  applying  the  patterns  was  by 
stencils,  that  is,  the  pattern  was  cut  out  in  paper, 
and  when  tlie  paper  thus  prepared  was  applied  to 
the  cloth  to  be  painted,  that  portion  where  the 
ground  was  exposed  by  the  interstice  in  the  paper 
*  was  traversed  by  a  brush.  Then  a  combination  of 
stencilling  and  hand  printing  was  had  recourse  to, 
the  former  process  being  first  made  use  of,  and  then 
a  block  was  applied,  the  stencilling  forming  the 
groundwork.  Stencilling  is  now  abandoned.  In 
printing,  it  is  necessary  that  the  cloth  should  first 
be  rubbed  over  with  a  brush,  else  the  colors  will 
not  adhere.  Whether  the  effect  is  electrical  or  not 
has  not  been  ascertained.  Every  square  yard  of 
good  oil-cloth  weighs  3|  or  4 1  lbs.,  each  gaining  by 
the  application  of  the  paint  3  or  4  lbs,  weight,  and 
hence,  the  quality  of  this  manufacture  is  judged  of 
by  the  weight.  Whiting  is  often  used  in  spurious 
cloths,  mixed  with  oil.  Cloth  prepared  in  this  way 
speedily  cracks  and  becomes  useless. 

Good  cloth,  with  a  very  stout  canvass,  is  used 
for  covering  verandahs,  and  wiU  last  nine  or  ten 
years,  vi'hile  spurious  cloth  will  become  useless  in 
one  year.  Floor-cloth  is  employed  to  cover  roofs, 
as  at  the  manufactory  at  Knightsbridge,  and  for 
gutters.  In  the  latter  case  it  is  remarkable  that 
water  remaining  in  contact  with  it  produces  no 
injurious  effect. 

Painted  baize  for  tables  is  usually  manufactured 
with  a  smooth  side,  and  is  printed  with  blocks  of  a 
fine  structure,  resembling  calico  blocks.  Fine 
canvass  is  employed  ;    several  coats  of  jiaint  are 


laid  on  upon  one  side,  and  the  other  receives  one 
coat,  and  is  then  strewed  over  with  wool,  or  flocked, 
as  it  is  called. 


POLISHING  MARBLES,  &c. 

The  following  is  the  process  of  polishing^  the  most 
common  sorts  of  marble :  —  If  the  piece  to  be 
polished  is  a  plane  surface,  it  is  first  rubbed  by 
means  of  another  piece  of  marble,  or  hard  stone, 
with  the  intervention  of  sand  (of  two  sorts)  and 
water ;  first  with  the  finest  river  or  drift  sand,  and 
then  with  common  house  or  white  sand,  which 
latter  leaves  the  surface  sufficiently  smooth  for  its 
subjection  to  the  process  of  gritting.  Three  sorts 
of  grit  stone  are  emjjloyed  :  first,  Newcastle  grit ; 
second,  a  fine  grit  brouglit  from  the  neighbourhood 
of  Leeds  ;  and,  lastly,  a  still  finer,  called  snake 
grit,  procured  at  Ayr,  in  Scotland.  These  are 
rubbed  successively  on  the  surface  with  water  alone  ; 
by  these  means  the  surface  is  gradually  reduced  to 
that  closeness  of  texture  fitting  it  for  the  process 
of  glazing,  which  is  performed  by  means  of  a 
wooden  block  having  a  thick  piece  of  woollen  stuff 
wound  tightly  round  it ;  the  interstices  of  the  fibres 
of  this  are  filled  with  prepared  putty  powder,  or 
per-oxide  of  tin,  and  moistened  with  water  ;  this 
being  laid  on  the  marble  and  loaded,  it  is  drawn  up 
and  down  the  marble  by  means  of  a  handle,  being 
occasionally  wetted,  until  the  desired  gloss  is 
produced. 

The  polishing  of  mouldings  and  enrichments  is 
done  with  the  same  materials,  but  with  rubbers 
varied  in  shape  according  to  that  of  the  moulding 
or  enrichment.  The  block  is  not  used  in  this  case  ; 
in  its  stead  a  piece  of  linen  cloth,  folded  to  make 
a  handful :  this  also  contains  the  putty  and  water. 

With  regard  to  the  size  of  the  sand  rubbers 
employed  to  polish  a  slab  of  large  dimensions,  they 
should  never  exceed  two-thirds  of  its  length,  nor 
one-third  of  its  width  ;  but  if  the  price  of  marble 
is  small,  it  may  be  sanded  itself  on  a  larger  piece  of 
stone.  The  grit  rubbers  are  never  larger  than 
that  they  may  be  easily  held  in  one  hand  ;  the 
largest  block  is  about  fourteen  inches  in  length  and 
four  inches  and  a  half  in  breadth. 


Eaine,  or  Inflammable  Snow.  —  Hermann,  of 
Moscow,  examiued  a  substance  termed  inflammablo 
snow,  which  fell  on  the  lltli  April,  1832,  thirteen 
versts  from  Wolokalamask,  and  covered  a  con- 
siderable space  of  ground,  to  the  depth  of  1  to  2 
inches.  Color,  wine-yellow,  transparent;  soft  and 
clastic,  like  gum ;  sp.  gr.  1  •  I  ;  smelling  like 
rancid  oil;  burns  with  a  blue  flame,  without  smoke  ; 
insoluble  in  cold  water;  soluble  in  boiling  water, 
upon  which  it  swims  ;  soluble  in  boiling  alcohol; 
dissolves  also  in  carbonate  of  soda,  and  acids  se- 
parate from  the  solution  a  yellow  viscid  substance, 
soluble  in  cold  alcohol,  and  which  contains  a 
jjeculiar  acid.  Analyzed  by  oxide  of  copper  it 
gave 

Carbon        .     .     .     61.5 

Hydrogen  .     .     .       7'0 

Oxygen.     .     .     .     31.5 
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lie  lia»  named  it  tains,  or  oil,  from  heaven. 
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THE  CAUSE  OF   PLANETARY  MOTION. 

That  motion  occasions  all  the  changes  which  take 
place  in  the  material  world  cannot  be  doubted  ;  all 
chemical  change  is  occasioned  by  the  motion  of  the 
particles  of  bodies  among  themselves,  and  electrical, 
galvanic,  and  magnetic  effects  are  occasioned  by  the 
constant  motion  of  some  all-powerful  and  universal 
fluid  or  influence  ;  attempts  therefore  to  assimilate 
these  effects  and  to  simplify  the  laws  which  govern 
them  has  naturally  attracted  the  attention  of  phi- 
losophers in  every  age  and  country,  more  especially 
to  explain  the  heavenly  bodies.  Their  eftbrts, 
however,  have  been  principally  directed  to  ascertain 
the  laws  by  which  that  motion  appears  to  be  regu- 
lated, rather  than  the  cause  of  it.  It  is  ascertained 
that  the  planets  are  retained  in  their  orbits  by  the 
centripetal  and  centrifugal  forces.  But  why  do 
these  bodies  move  at  all .'  Why  do  they  turn  on 
their  axes,  and  revolve  in  stated  orbits  ?  Of  what 
nature  are  those  forces  called  centripetal  and  centri- 
fugal ;  are  they  forces  jaer  se  ;  are  they  electrical  or 
magnetic  ?  The  present  state  of  science  seems  to 
indicate  the  latter,  and  the  object  of  this  paper  is 
to  bring  forward  a  few  arguments  to  prove  the 
rationality  of  this  opinion,  and  to  adduce  some 
experiments  in  support  of  it.  I  shall  be  allowed, 
perhaps,  to  make  a  supposition,  and  then  show 
how  far  facts  will  corroborate  or  negative  our 
position, 

I  imagine  the  sun,  which  is  known  to  be  the 
centre  of  our  system,  and  consequently  the  centre 
of  attraction  for  all  the  planets,  to  contain  a  load- 
stone, equal,  or  nearly  equal,  to  his  polar  diameter, 
or  in  other  words,  a  magnetic  current  or  energy  in 
the  direction  of  its  axis,  for  here  the  word  loadstone 
is  only  used  for  the  sake  of  convenience  :  and  the 
remaining  part  of  his  bulk  to  be  composed  of  some 
heterogeneous  mass,  somewhat  similar  to  the  crust 
of  our  earth  ;  and  that  all  the  bodies  of  the  system 
are  similarly  constituted.  If  we  can  but  prove 
that  this  supposition  is  correct,  the  very  formation 
of  the  planets  will  cause  their  various  motions,  and 
they  will  contain  the  principles  of  motion  in  them- 
selves :  for  example,  the  sun  from  its  containing  a 
loadstone  within  its  bulk,  will  attract  the  loadstones 
of  the  worlds  which  rotate  around  him,  and  with  a 
power  proportioned  to  their  magnitudes  and  the 
square  of  their  distances,  as  is  attributed  to  gravita- 
tion, and  the  crust  or  outer  surface  of  these  bodies, 
from  their  nature,  would  rotate  upon  their  axes, 
because  their  surfaces  are  galvanic  and  their  axes 
magnetic.  The  galvanic  power  inherent  in  the  sun, 
the  planets,  and  their  moons  would  also  prevent 
them  approaching  the  sun  too  neai-ly,  and  as  there 
is  probably  nothing  in  natiire  to  weaken  or  augment 
the  aggregate  of  either  of  these  forces,  they  take 
that  distance  at  which  the  powers  that  move  them 
counterbalance  each  other,  and  remain  in  the  same 
orbit  in  which  these  forces  at  first  placed  them. 

The  ^bove  is,  I  am  aware,  a  bold  assumption, 
and  it  becomes  me  well  to  consider  what  arguments 
I  can  adduce  in  support  of  it ;  to  do  this  intelligibly 
it  will  be  proper  to  allude  to  the  facts  at  present 
known  of  galvanism  and  magneti-sm,  and  argue 
from  them,  for  minute  as  our  experiments  are  com- 
pared to  the  mighty  scale  of  nature,  yet,  depending 
for  their  effect  on  natural  causes,  we  may  be  enabled 
to  discover  something  relative  to  the  cause  of  that 
motion  which  regulates  the  universe  ;  and  not  only 
this,  but  perhaps  the  investigation  may  afford  us 
reason  to  attribute  light  and  heat  to  the  aame  origin, 


and  pursuing  the  same  train  of  research,  future 
philosophers  may  discover,  that  not  only  earth- 
quakes and  volcanoes,  but  the  whole  extensive  chain 
of  chemical  phenomena,  composition,  and  decom- 
position, combustion,  and  crystallization  are  to  be 
imputed  to  the  same  mighty  agent — galvanism. 
But  to  facts — a  magnet  attracts  all  bodies  suscep- 
tible of  magnetism  in  a  ratio  inversely  as  the  square 
of  its  distance  from  them,  and  it  may  be  easily 
proved  that  all  metals  when  made  a  passage  for  the 
galvanic  fluid  are  magnetic  ;  Mr.  Christie,  Professor 
Cumming,  Dr.  Trail,  Sir  H.  Davy,  and  others 
have  said,  that  in  all  bodies  whatever,  even  in 
stones,  some  degree  of  magnetism  maybe  elicited. 
But  we  are  not  obliged  to  depend  upon  the  mere 
opinions  of  men  however  eminent,  we  can  go  far  to 
PROVE  that  this  is  the  case ;  Sir  H.  Davy  has 
decomposed  potass,  soda,  and  some  of  the  earths, 
changing  them  into  metals,  and  has  carried  on  his 
researches  so  far  as  to  leave  no  doubt  that  all  the 
other  earths  are  metallic  also,  and  it  may  easily  be 
shown  that  all  metals  are  influenced  by  currents  of 
magnetism  or  galvanism.  This  is  a  strong  argument 
in  favor  of  our  hypothesis,  as  it  shows  us  why  all 
bodies  around  us  adhere  or  are  attracted  to  the 
earth's  surface,  and  supposing  the  sun  to  be 
magnetic  also,  why  the  planets  do  not  fly  off  into 
boundless  space  :  and,  in  passing,  I  may  mention 
that  the  diurnal  variation  of  the  magnetic  needle 
follows  the  course  of  the  sun,  and  that  the  sun's 
rays  also  effect  the  needle,  and  disturb  its  directive 
power.  But  this  is  not  the  only  surprising  fact 
relative  to  the  subject,  on  the  contrary,  every  suc- 
ceeding observation  instead  of  vitiating  the  con- 
clusion I  have  draviTi,  seems  to  corroborate  it.  The 
cause  of  the  earth's  rotation  upon  its  axis  appears 
not  yet  to  have  been  discovered  ;  astronomers  have, 
indeed,  well  ascertained  that  it  does  rotate,  and  I 
cannot  doubt  that  they  have  accurately  measured 
the  time  of  its  rotation,  but  the  cause  of  this 
motion  is  not  defined  ;  one  has  attributed  it  to 
subterraneous  fire ;  another  to  internal  waters  ;  a 
third  to  electrical  agency.  Perhaps  a  modification  of 
the  latter,  joined  to  the  power  of  an  internal  magnet 
will  cause  the  motion  ;  for  what  I  have  supposed 
to  be  the  constituent  formation  of  the  sun  is  really 
known  to  be  true  as  it  respects  the  earth  ;  there  is 
within  our  globe  a  powerful  magnetic  current, 
whose  poles  are  nearly  those  of  the  earth's  rotation ; 
that  the  outer  surface  of  the  earth  is  galvanic  is  also 
evident ;  it  is  composed  of  strata  of  dissimilar 
metals  separated  from  each  other  by  layers  of  im- 
perfect conductors  ;  it  also  abounds  in  acids  and 
water  in  contact  with  them,  thus  forming  active 
and  extensive  galvanic  circles,  which  from  being 
deposited  around  an  internal  magnet  must  rotate  if 
left  free  to  move.  That  the  earth  is  but  a  shell  is 
not  improbable ;  on  the  contrary,  many  philosophers 
have  maintained  that  it  is  so,  and  with  strong 
arguments  in  favor  of  the  hypothesis  :  but  I  do 
not  wish  those  who  advocate  the  opinion  that  it  is 
filled  with  fire,  nor  yet  those  who  in  preference 
would  have  it  full  of  water,  to  retract  their  opinions, 
as  the  effect  will  be  the  same  whether  there  is  a 
free  space  within,  whether  fire  or  a  liquid.  This 
being  the  constitution  of  our  earth,  where  is  the 
irrationality  of  supposing  that  the  sun  and  all  the 
planetary  bodies  are  similarly  constituted,  and  this 
the  cause  of  their  rotation  upon  their  axes.  Two 
of  the  planetary  motions  being  thus  explained,  it 
may  be  presumed  that  magnetism  and  galvanism 
will  produce  the  reN-olution  of  these  worlds  in  their 
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orbits.  It  is  known  that  the  magnetic  fluid  is  so 
subtile  that  it  is  scarcely  impeded  by  passing  through 
dense  solids  ;  a  strong  magnet  will  attract  a  needle 
placed  at  the  opposite  side  of  a  brick  wall ;  the 
magnetic  properties  of  the  sun  therefore  would  not 
be  lost  nor  diverted  from  their  course  in  passing 
through  his  body,  but  would  effect  the  galvanic 
portion  of  our  earth  as  well  as  his  own  surface ; 
that  it  does  influence  our  earth  being  presumed, 
the  effect  would  be  that  our  earth  would  revolve 
around  the  sun.  g.  f. 


GENERAL  RULES  FOR   THE   PAINTER. 

BY    SIK   JOSHUA    REYNOLDS. 

For  painting  the  flesh,  black,  blue  black,  white, 
lake,  carmine,  orpiment,  yellow  ochre,  ultrama- 
rine, and  varnish. 

To  lay  the  pallette :  —  first  lay  carmine  and 
■white  in  different  degrees  :  second,  lay  orpiment 
and  -white,  ditto  :  third,  lay  blue  black  and  white, 
ditto. 

The  first  sitting,  make  a  mixture  on  the  pallette 
for  expedition,  as  near  the  sitter's  complexion  as 
you  can. 

To  preserve  the  colors  fresh  and  clean  in  paint- 
ing ;  it  must  be  done  by  laying  on  more  colors, 
and  not  rubbing  them  in  when  they  are  once  laid  ; 
and  if  it  can  be  done,  they  should  be  laid  just  in 
their  proper  places  at  first,  and  not  be  touched 
again,  because  the  freshness  of  the  colors  is  tar- 
nished and  lost  by  mixing  and  jumbling  them 
together ;  for  there  are  certain  colors  which  des- 
troy each  other  by  the  motion  of  the  pencil  when 
mixed  to  excess;  for  it  may  be  observed,  that 
not  only  is  the  brilliancy,  as  well  as  freshness  of 
tints  considerably  impaired,  by  indiscriminate  mix- 
ing and  softening;  but  if  colors  be  too  much 
worked  about  with  the  brush,  the  oil  will  always 
rise  to  the  surface,  and  the  performance  will  tui'n 
comparatively  yellow  in  consequence. 

Never  give  the  least  touch  with  your  pencil 
until  you  have  present  in  your  mind  a  perfect  idea 
of  your  future  work. 

Paint  at  the  greatest  possible  distance  from 
your  sitter,  and  place  the  picture  occasionally  near 
to  the  sitter,  or  sometimes  under  him,  so  as  to  see 
both  together. 

In  beautiful  faces,  keep  the  whole  circumfer- 
ence about  the  eye  in  a  mezzotinto,  as  seen  in 
the  works  of  Guide,  and  the  best  of  Carlo  Maratti. 

Endeavour  to  look  at  the  subject,  or  sitter  be- 
fore you,  as  if  it  was  a  picture  ;  this  Avill  in  some 
degree  render  it  more  easy  to  be  copied. 

In  painting,  consider  the  object  before  you, 
whatever  it  may  be,  as  made  out  more  by  light 
and  shadow,  than  by  lines. 

A  student  should  begin  his  career,  by  a  careful 
fmishing  and  making  out  of  the  parts,  as  practice 
will  give  him  freedom  and  facility  of  hand;  a 
bold  and  unfinished  manner  is  generally  the  habit 
of  old  age. 

On  Painthic/  a  Head. — Let  those  parts  which 
turn  or  retire  from  the  eye,  be  of  broken  or  mixed 
colors,  as  being  less  distinguished,  and  nearer  the 
borders. 

Let  all  your  shadows  be  of  one  color ;  glaze 
them  till  they  are  so. 

Use  red  colors  in  the  shadows  of  the  most  de- 
licate complexions,  but  with  discretion. 

Contrive  to  have  a  screen,  with  red  or  yellow 
color  on  it,  to  reflect  the  light  on  the  sitter's  face. 


Avoid  the  chalk,  the  brick  dust,  and  tlie  char- 
coal, and  think  of  a  pearly  and  a  ripe  peach. 

Avoid  long  continued  lines  in  the  eyes,  and  too 
many  sharp  ones. 

Take  care  to  give  your  figures  a  sweep  or  sway, 
with  the  outlines  in  waves,  soft,  and  almost  im- 
perceptible against  the  back  ground. 

Never  make  the  contour  too  coarse. 

Avoid  also  those  outlines  and  lines  which  arc 
equal,  which  make  parallel*,  triangles,  &c. 

The  parts  which  are  nearest  to  the  eye  appear 
most  enlightened,  deeper  shadowed,  and  better 
seen. 

Keep  broad  lights  and  shadows,  and  also  prin- 
cipal lights  and  shadows. 

Where  there  is  the  deepest  shadow,  it  is  accom- 
panied by  the  brightest  light. 

Let  nothing  start  out,  or  be  too  strong  for  its 
place. 

Squareness  has  grandeur;  it  gives  firmness  to 
the  forms :  a  serpentine  line,  in  comparison,  appears 
feeble  and  tottering. 

The  younger  pupils  are  better  taught  by  those 
who  arc  in  a  small  degree  advanced  in  knowledge 
above  themselves ;  ajid  from  that  cause  proceeds 
the  peculiar  advantage  of  studying  in  academies. 

The  painter  who  knows  his  profession  from 
principles,  may  apply  them  alike  to  any  branch 
of  the  art,  and  succeed  in  it. 


ANSWERS  TO   QUERIES. 

29 — How  are  the  Fantoccini  figures  made  and 
managed  f  These  figures  are  common  dolls  made 
so  that  their  arms,  legs,  and  heads  arc  in  detached 
pieces,  connected  together  when  in  use  by  black 
silk  strings  which  pass  through  them,  and  upwards 
to  the  ceiling  or  some  other  object,  by  which  they 
may  easily  be  suspended,  the  dress,  &c.  of  the 
operator  for  example ;  evei-y  joint  is  furnished  with 
a  smaller  and  separate  fine  string,  also  black,  and 
sometimes  made  of  horse-hair,  or  black  sewing 
silk  :  all  these  various  strings  are  free  to  move 
independent  of  each  other.  To  exhibit  with  a 
figure  of  this  kind,  hold  the  suspending  string  by 
your  mouth,  and  by  various  loops  let  each  string 
be  fastened  to  one  of  your  fingers,  those  on  one 
side  of  the  body  of  the  figure  to  one  hand,  and 
the  rest  to  the  other  hand ;  any  jerk  now  given  to 
either  finger  will  move  the  corresponding  joint, 
and  after  a  very  little  practice,  a  considerable  ac- 
curacy of  motion  and  time,  in  dancing,  &c.  may 
be  attained  by  the  operator. 

80 — How  is  phosphorus  mixed  with  the  other 
ingredients  in  the  making  of  Lucifers?  Make 
some  very  strong  gum  water,  and  heat  it  to  a  tcm- 
pcr^urc  of  104  degrees  of  Farenheit's  thenno- 
meijPfe  which  will  melt  the  phosphorus,  and  stir- 
ring this  up,  it  will  be  diffused  through  the  whole 
mass  of  gum  water.  If  then  a  common  brimstone 
match  be  dipped  in  the  phosphorized  solution,  and 
then  sufl'ered  to  dry  it  will  be  one  of  the  Congreve 
matches. 

Note. — Care  must  bo  taken  to  have  the  proper 
degree  of  heat,  because  phosphorus  inflames  at 
120  degrees. 

9 1 — How  can  three  different  currents  of  Clouds 
seen  at  the  same  time  be  accounted  for  f  The  mo- 
tion of  clouds  along  depends  on  two  causes,  wind 
and  electricity ;  when  the  latter  cause  acts,  wind 
is  mostly  absent,  as  at  the  approach  of  a  thunder 
storm ;  this  therefore  cannot  be  the  cause  of  tho 
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assigned  motions,  nor  eitlier  of  them;  the, wind 
then  must  give  rise  to  the  three  currents.  That 
there  are  such  contrarieties  of  motion  in  the  at- 
mosphere is  evident  from  daily  obsei-vation,  as 
•well  as  the  direct  experience  of  aeronauts;  how  it 
is  that  clouds  lie  in  strata  so  as  to  be  susceptible 
of  separate  impulses  is  because  of  their  being  dif- 
ferently loaded  with  moisture,  the  heavier  being 
nearest  the  earth,  the  lighter  at  the  highest  region. 

99 — Has  carburetted  hydrogen  ever  yet  been  re- 
duced by  pressure  or  cold  into  a  liquid  or  solid  form, 
^c.  ?  No,  neither  this  nor  any  other  gaseous  com- 
pound of  hydrogen ;  they  all  explode  when  mixed 
with  oxygen  and  inflamed. 

103— /s  there  any  way  of  trisecting  an  angle 
geometrically  ?  [  From  a  French  Geometrical  Work, 
by  Montticla.]  Let  A  B  C  be  the  proposed  angle; 
having  raised  the  perpendicular  B  C,  fonned  the 
parallelogram  B  C  A  G,  and  produced  C  A  inde- 
finitely, draw  the  line  B  D  E,  so  that  the  part 
D  E  shall  be  equal  to  twice  the  diagonal  A  B  ; 
then  the  angle  U  E  A  is  equal  to  one-third  of  the 
angle  ABC. 

Pi-oof-^Bisect  the  line  D  E  and  from  the  cen- 
tre O  draw  the  line  A  0  :  the  triangle  A  O  E  is 
isosceles,  as  is  also  B  A  O  ;  consequently  the  angle 
O  E  A  is  the  half  of  the  angle  A  B  D ;  and  the 
sum  of  the  two  latter  being  equal  to  ABC,  it  is 
triple  of  D  E  A. 


The  difficulty  of  this  problem  seems  to  consist 
in  forming  the  line  D  E,  or  to  fix  the  point  D, 
and  this  is  not  explained.  I  think,  however,  it 
may  be  done  thus — take  a  radius  twice  A  B  and 
once  A  G,  and  describe  from  the  point  B  a  portion 
of  a  circle  P  P,  and  then  draw  the  required  line 
from  B  to  the  point  of  intersection  at  E  ;  then  is 
D  E  equal  to  twice  the  diagonal  A  B. 

Belfast.  HIBERNICUS. 

106 — Whait  is  the  reason  that  a  drop  of  glass, 
being  broken  at  the  smaller  end,  flies  into  dust  ? 
The  particles  of  drops  of  glass  (by  which  are 
understood  those  long  bubbles  formed  by  dropping 
melted  glass  in  water)  are  from  their  rapid  cool- 
ing but  little  adhesive  to  each  other,  and  also  have, 
from  the  contraction  of  them  when  cooling,  a 
large  vacuity  within,  as  soon  then  as  the  small 
end  is  broken  off,  the  air  inishes  in  with  such  force, 
as  to  break  the  sides  into  atoms. 

125 — What  is  Mr.  Roberts's  process  for  .pre- 
serving animal  bodies  ?  It  is  supposed  to  hmby 
the  injection  into  the  aorta  of  a  dilute  solution  of 
creosote.  This  will  certainly  act  most  powerfully 
as  an  antiseptic,  if  the  body  be  sufficiently  imbued 
with  it.  In  order  that  this  may  be  the  case,  and 
that  it  may  penetrate  into  the  finer  ramificatio-ns 
of  the  blood  vessels,  the  body  may  be  soaked  for 
an  hour  or  two  in  hot  water  previous  to  its 
injection  :  con'osive  sublimate  is  another  antiseptic 
material,  and  will  effectually  preserve  bodies  from 
putrefaction,  but  its  use  is  attended  with  serious 
disadvantages,  as  it  takes  away  the  colors  of  all 
animal  matters,  making  thus  the  muscles  similar 
in  color  to  the  nei-ves,  &c.  It  also  spoils  the 
knives  used  in  after  dissection. 


115 — How  are  the  Protean  pictures  painted? 
Exactly  as  described  under  the  article  "  Dioramic 
Painting"  in  page  227. 

146 — What  is  the  method  of  making  Chinese 
fire-ioorks?     Answered  in  page  297. 

148 — What  are  the  toys  called  sensitive  haves 
and  how  madef  They  are  made  of  very  thin 
shavings  of  horn  or  ivory,  colored  and  cut  into 
proper  form,  and  may  be  bought  at  any  toyman's. 

153 — How  is  sheet  wax  made  1  Common  white 
wax,  with  a  smaller  or  larger  portion  of  tallow, 
according  as  the  sheets  are  wanted  for  winter  or 
summer  use,  is  melted,  and  while  in  this  state  the 
requisite  color  is  mixed  with  it,  and  being  well 
stirred  up,  it  is  poured  into  a  square  mould,  about 
4  inches  long,  3  broad,  and  1  deep.  When  cold  it 
is  to  be  cut  into  slices  by  a  clean,  smooth  and 
warm  knife,  which  during  the  cutting  is  kept  warm 
and  wet,  by  being  after  each  slice  is  cut  off, 
dipped  into  hot  water. 

147 — How  is  lacquer  for  brass  and  tin-ware 
madef  Put  into  a  pint  of  alcohol,  an  ounce  of 
turmeric  powder,  two  drams  of  amotto,  and  two 
drams  of  saffron ;  agitate  during  seven  days,  and 
filter  into  a  clean  bottle.  Now  add  three  ounces  of 
clean  seed-lac,  and  agitate  the  bottle  every  day  for 
fourteen  days.  When  the  lacquer  is  used,  the 
pieces  of  brass,  if  large,  are  to  be  first  warmed,  so 
as  to  heat  the  hand,  and  the  varnish  is  to  be  applied 
by  a  brush,  the  smaller  pieces  may  be  dipped  in 
the  varnish,  and  then  drained  by  holding  them  for 
a  minute  over  the  bottle.  This  varnish  when 
applied  to  rails  for  desks,  &c.,  has  a  most  beautiful 
appearance,  being  like  burnished  gold. 

Tin  Ware. — Put  three  ounces  of  seed-lac,  two 
drams  of  the  substance  known  by  the  name  of 
dragon's  blood,  (Sanguis  Draconis,)  and  one 
ounce  of  turmeric  powder  into  a  pint  of  v/ell 
rectified  spirits.  Let  the  whole  remain  for  fourteen 
days,  but  during  that  time  agitate  the  bottle  once 
a  day  at  least.  When  properly  combined,  strain 
the  liquid  through  muslin.  It  is  brushed  over  tin 
ware  which  is  intended  to  imitate  brass. 


CORRESPONDENTS. 

Js.  Hy. — Wash  the  new  parts  over  with  lime  water,  with  a 
little  green  vitriol  in  it. 

W.  LUVDAY. — Poppy  oil  will  answer  his  purpose. 

A  SUBSCRIBER  (Newcastle).— How  is  it  possible  that  we 
can  assist  hira  until  he  informs  us  what  flavor  he  desires  to 
imitate  ? — The  word  "  pleasant"  is  too  indefinite.  Ginger, 
treacle,  and  many  other  articles  are  sometimes  added. 

GOOCH  (Norwich. ) — His  instninient  is  exceedingly  ingenious, 
but  very  expensive  to  engrave.  Darkness  is  the  absence  of 
litiht;  cold  the  absence  of  heat. 

A  CONSTANT  READER.— To  cure  warts  is  scarcely  wilhin 
our  province. 

T.  H.  B. — Indian-rubber  is  dissolved  by  boiling  in  oil,  naph- 
tha or  caoutchouoine  ;  naphtha  is  the  usual  substance. 

J.  E.  B**N — We  are  sorry  not  yet  to  have  answered  him. 
We  are  making  the  necessary  inquiries. 

II.  L.  N.— Will  see  the  Errata  in  last  Number.  We  are 
obliged  to  him  for  his  receipt  and  remarks. 

Received— J.  HUDSON— TUBAL  CAIN— W.  H.  LAWSON. 
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ELECTRICITY. 

(Resumed  from  page  ll'd.) 

Ex.  49. — Electric  Su-ing. — Balance  a  small  figure 
upon  two  tine  silk  strings,  and  place  it  within  three 
or  four  inches  of  a  ball,  which  forms  ])art  of  a  con- 
ductor, while  on  the  other  side  of  tlie  figure  is  a 
second  ball  connected  with  the  ground.  Upon 
putting  the  machine  in  action,  the  figure  will  vibrate 
from  one  to  the  other. 

Fig.  1  represents  such  an  instrument.  A  is  a  ball 
attached  to  tlie  prime  conductor  of  a  machine.  B 
is  a  ball  connected  with  the  ground.  C  is  the 
figure  suspended  by  silk,  and  supported  by  two 
piass  pillars  ;  though  these  last  are  not  absolutely 
necessary,  because  the  silk  will  be  sufficient  to  pre- 
vent any  charge  the  figure  may  receive  from  being 
dissipated  before  it  arrives  at  B,  the  proper  place 
to  deposit  it. 

Ex.  50. — The  Electric  Swing. — Suspend  a  strip, 
or  fine  rod  of  glass  upon  a  centre,  (it  may  be  hung 
lip  by  silk,")  and  upon  each  end  of  it  support  a  light 
figure  of  pith.  Lttt  one  of  the  figures  have  no 
conducting  substance  uiuler  it,  nor  yet  touch  the 
conductor  when  swin!>ing  upwards ;  but  let  the 
other  figure  come  against  the  ball  of  the  conductor 
when  it  rises  highest,  and  touch  another  ball  con- 
nected with  the  ground  when  descending  lowest; 
if  put  properly  under  the  conductor  of  a  machine 
it  will  vibrate  up  and  down — the  opposite  figure 
only  acting  as  a  counterpoise  to  it. 

Fig.  2  represents  this  apparatus.  A  is  the  con- 
ductor. B  the  conducting  figure.  C  the  counter- 
poise ;  and  D  the  part  connected  with  the  ground, 
to  carry  away  the  fluid  brought  dov/n  by  B. 

Ex.  51. —  T/ie  Electrical  Hope  Dancer. — Sus- 
pend from  the  bail  of  the  conductor  two  thick 
wires,  about  a  foot  long.  The  upper  wire  is  con- 
nected with  the  conductor  by  a  small  chain,  or 
hook  ;  the  lower  one  hung  to  this,  at  the  distance 
of  two  or  three  inches,  by  a  silk  thread  at  each  end  ; 
the  lower  wire  is  also  connected  to  the  ground  by  a 
chain.  Place  on  the  lower  wire  a  paper  or  pith 
figure,  and  upon  putting  the  machine  in  action,  it 
■will  move  alternately  and  briskly  between  them. 

This  experiment  is  but  a  modification  of  the 
dancing  figures,  described  in  No.  23.  In  the  cut 
now  given.  Fig.  3,  the  two  wires  appear  unconnected 
with  each  other,  the  lower  one  having  a  stand  of 
its  own.  This  is  a  better  form  of  the  apparatus, 
because  when  connected  together  by  silk,  the  figure 
put  to  dance  is  ajjt  to  cling  to  the  silk,  which 
destroys  the  effect  intended  to  be  produced. 

Ex.  52. — Electrical  Spider. — Cut  out  of  a  bit 
of  cork  the  body  of  a  spider ;  furnish  it  with 
eight  white  thread  legb,  and  run  through  the  body 
a  long  silk  thread.  Hold  this  up  in  one  hand,  so 
that  it  shall  hang  two  or  three  inches  from  the 
side  of  the  conductor,  and  hold  the  finger  about 
the  same  distance  beyond  it — when  the  assistant 
turns  the  machine  the  spider  will  fly  backwards  and 
forwards  between  the  conductor  and  the  finger. 

Ex.  53. — Spinning  Sealing  Wax. — Fasten  on  to 
a  thick  wire  a  piece  of  sealing  wax,  about  one  inch 
long,  by  heating  it,  and  thrusting  the  wire  into  it. 
Put  the  other  end  of  the  wire  into  a  hole,  either  at 
the  end  or  side  of  the  conductor,  so  that  the  wax 
shall  be  at  some  distance  ofl'.  Underneath  where 
the  wax  is,  either  on  the  table  or  the  floor,  place  a 
sheet  of  brown  paper,  merely  to  catch  any  drops 
which  may  fall  when  the  wax  is  inflamed.     Provide 


yourself  also  with  a  lighted  candle,  and  a  sheet  of 
white  paper.  Direct  your  assistant,  (for  in  this 
experiment  you  must  have  one,)  to  turn  the  ma- 
chine, and  stop  it  exactly  at  the  time  you  may 
desire.  Then  standing  near  the  wax,  hold  the 
white  paper  four  or  five  inches  from  it,  and  light 
the  sealing  wax.  When  well  lighted,  blow  it  out, 
and  at  the  same  instant  let  the  machine  be  turned, 
and  exceedingly  fine  threads  of  wax  w'ill  be  thrown 
off,  and  collected  on  the  white  paper,  as  long  as  the 
wax  remains  melted.  Stop  the  machine — light,  and 
blow  out  tlie  wax,  and  turn  the  machine  as  before — 
more  of  the  filaments  will  be  thrown  off,  and  thus 
any  quantity  may  be  collected,  and  if  scraped 
together  by  the  point  of  a  pin,  it  will  resemble  the 
finest  wool,  such  as  cannot  be  procured  by  any 
other  means. 

Ex.  54. — The  Electrical  Pail,,  Fig. 4. — Suspend 
to  the  ball,  which  projects  from  the  prime  conduc- 
tor, a  small  metal  or  wooden  jiail,  having  at  the 
bottom  of  it  a  hole,  so  fine  that  water  will  pass 
only  by  drops.  Pour  a  little  water  into  it,  and 
when  electrified,  the  water  instead  of  dropping  only 
will  pass  out  in  a  stream,  and  this  will  divide  itself 
into  several  streams,  each  of  which  in  the  dark  will 
be  beautifully  luminous. 

This  experiment  has  been  supposed  to  offer  an 
explanation  of  the  fiery  rains  mentioned  in  various 
authors,  and  is  a  corroboration  of  a  fact,  the 
utility  of  which  we  had  once  reason  to  congratulate 
ourselves  upon  being  acquainted  with.  The  cir- 
cumstance was  as  follows : — We  were  visiting  a 
medical  friend,  and  electrifying  a  lady  for  gutta 
Serena,  when  a  gentleman  was  brought  in  stunned 
by  a  fall  from  his  horse  ;  it  was  thought  advisable 
to  bleed  him.  The  arm  was  tried  ;  no  blood  would 
flow.  The  temporal  artery  ;  still  without  success. 
We  suggested  th  >t  electricity  should  be  tried.  He 
was  placed  on  a  chair,  and  that  upon  an  insulating 
stool,  and  immediately  the  machine  was  put  in 
action.  The  blood  flowed  from  both  orifices,  and 
the  gentleman  recovered.  Might  not  this  fact  be 
of  use  frequently  in  our  hospitals  .'  It  is  certainly 
very  seldom,  if  ever  applied  to. 

Ex.  55. — Fiery  Sponge. — Suspend  in  like  man- 
ner to  the  bucket  a  sponge  dipped  in  water,  and 
the  luminous  streams  which  issue  from  it  will  be 
more  numerous  and  beautiful  than  even  in  the  last 
example. 

Ex.  56. — Electric  Planet. — Suspend  from  the 
conductor  of  a  machine  a  brass  ring,  about  a  foot 
in  diameter,  and  underneath  it,  at  about  half  an 
inch  distance,  a  metallic  plate  connected  with  the 
ground.  Place  upon  this  plate,  and  within  the 
ring,  a  very  light  hollow  glass  ball — turn  the 
machine,  and  the  little  ball  will  describe  an  orbit 
around  the  ring,  and  turn  at  the  same  time  about 
its  own  a.vis.  The  poles  of  its  rotation  are  nearly 
at  right  angles  to  the  plane  of  its  orbit.  We  have 
not  tried  this  experiment.  Mr.  Adams  says,  "  that 
it  requires  considerable  attention  to  make  it  suc- 
ceed, as  a  small  difference  in  the  apparatus,  or  in 
the  force  of  the  machine,  &c.,  will  occasion  a 
failure."     (See  Fig.  5.) 

The  above,  together  with  the  experiments  for- 
merly given,  are  the  chief  that  are  had  recourse  to 
for  amusement.  They  are  all  to  be  explained  by 
the  principles  of  electrical  attraction,  which  impor- 
tant law  of  the  science  has  given  rise  to  many  instru- 
ments of  pai-amount  utility  in  pursuing  electrical 
inquiries.  The  chief  of  these  are  known  by  the 
name  of  Electrometers  and  Electroscopes,  the  ob- 
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ject  of  which  is-to  measure  either  the  quantity  or 
intensity  of  accumulated  electricity.  The  principal 
are  as  follows  : — 

ELECTROMETERS. 

The  Quadrant  Electrometer,  (see  Fig.  C,)  was 
invented  by  Mr.  Henry.  It  consists  of  an  upright 
stem  of  wood  or  metal,  terminated  by  a  ball  at  the 
top,  and  bearing  an  arc  of  ivory,  divided  into  de- 
grees, as  in  a  gret»i;  circle  :  that  is,  containing 
90  degrees  in  every  quarter,  beginning  at  the  bot- 
tom with  zero,  and  having  90  at  an  equal  distance 
from  the  upper  and  the  lower  part  of  the  semi- 
circle of  ivory.  In  the  centre  of  this  is  balanced 
a  very  thin  rod  of  wood,  with  a  pith  ball  at  its 
outward  point,  as  represented.  The  slender  rod  is 
capable  of  motion  up  and  down.  It  is  used  in 
connection  with  a  charged  jar  or  battery,  and  by 
the  pith  ball  and  its  stem  rising  to  a  certain  height, 
it  indicates  the  intensity  of  the  charge  within  the 
bottle  or  battery.  At  the  greatest  charge  of  a 
Leyden  jar  it  will  rise  to  nearly  90  degrees,  but  in 
a  battery  seldom  more  than  60  or  70.  It  being 
impossible  to  charge  a  battery  so  highly  as  a  single 
jar. 

Satiseure's  Bottle  Electrometer  is  represented  in 
Fig.  7.  It  consists  of  a  glass  case  or  bottle,  with 
a  metal  bottom,  four  pieces  of  tinfoil  being  pasted 
on  the  sides  of  the  glass,  in  connection  with  the 
bottom  ;  withinside  the  glass  are  two  very  fine  silver 
wires,  swinging  freely  in  a  loop  above,  and  ending 
below  in  two  small  pith  balls.  The  upper  part  of 
the  instrument  is  a  brass  cap,  terminated  by  a  ball 
and  a  rod  of  three  or  four  feet,  made  in  joints  for 
the  sake  of  greater  convenience,  and  pointed.  This 
instrument  when  used  is  to  be  placed  in  some  exposed 
situation,  when  an  approaching  storm  or  other 
cause  indicates  the  electric  fluid  in  the  atmosphere 
to  be  disturbed.  The  silver  threads  by  their  di- 
vergence will  show  the  degree  and  character  of  the 
fluid  in  contact  with  the  instrument.  VV'hen  it  is 
used  in  rainy  weather,  the  upper  part  of  the  glass 
is  covered  with  a  hood,  like  an  umbrella,  to  keep 
the  glass  dry,  and  consequently  the  electrometer 
insulated.  Such  a  hood  is  represented  upon  it  in 
the  figure  given. 

In  the  above  electrometers,  as  well  as  in  the 
Gold-leaf  Electrometer,  described  in  a  former  part, 
it  will  be  seen,  that  Itowever  valuable  they  may  be 
as  indicating  an  extremely  minute  quantity  of  the 
electric  fluid,  yet  for  comparative  and  delicate 
experiments  they  all  fail ;  because  gravitation  con- 
siderably influences  the  weight  of  the  moveable 
parts  at  different  altitudes.  To  remedy  this  incon- 
venience, Mr.  Coulomb  contrived  his  Tortion  Elec- 
trometer, which  is  represented  in  Fig.  8.  It  con- 
sists of  a  fine  metallic  wire  A,  one  end  of  which  is 
attached  to  the  screw  B,  and  to  the  other  is  sus- 
pended the  horizontal  needle  C,  composed  of  gum 
lac,  or  other  non-conductor,  and  armed  at  one 
extremity  with  a  gilt  j)ith  ball,  counterpoised  at  the 
other  end  by  an  index.  The  conductor  D  is 
a  small  wire,  with  a  ball  at  each  end,  passing 
through  the  glass  receiver,  in  which  the  needle  is 
suspended,  and  having  its  lower  ball,  o])posed  to 
that  of  the  needle.  By  the  screw  B  tlie  two  balls 
are  brought  into  contact,  and  the  index  then  points 
to  zero,  or  the  divided  scile  of  degrees.  On  com- 
municating a  very  feeble  electrical  power  to  the 
conductor,  it  transfers  it  to  the  moveable  pith  ball, 
and  repels  it  a  certain  number  of  degrees,  propor- 
tional to  the  intensity  of  the  acquired  electricity, 


and  measured  by  the  power  of  tortioa  which  it 
exerts  upon  the  fine  wire.  By  experiments  made 
with  this  electrometer,  it  would  appear  that  the 
electrical  powers  follow  the  law  of  gravitation,  in 
being  in  the  inverse  ratio  of  the  stjuares  of  the 
distances  of  the  actiny  bodies.  In  the  most  deli- 
cate construction  of  the  instrument,  a  single  silk- 
worm's thread  is  used  instead  of  the  wires. 


METHOD  OF  DISSECTING  SEEDS. 

The  great  rule  is  to  throw  all  seeds,  even  the 
most  recent,  into  warm  water,  and  first  of  all  to 
free  those  of  their  integuments,  which  have  ha,rd 
ones,  and  such  as  deny  a.  free  access  to  water. 
When  tlie  seeds  have  been  somewhat  softened, 
one  of  tlicm  is  to  be  taken  out  of  the  water,  and 
first  divided  into  two  equal  parts  by  a  transverse 
section,  made  from  the  belly  to  the  back,  and  the 
divided  portions  are  to  be  again  instantly  thrown 
into  water,  that  the  plane  of  the  section  may  freely 
imbibe  it.  Afterwards  this  softened  phine  is  to 
be  examined  by  a  lens  of  moderate  magnifying 
power,  by  wliicli  means  a  threefold  dill'erence  is 
generally  detected  :  for  first,  the  plane  is  mani- 
festly divided,  from  one  wall  of  the  seed  to  the 
other,  by  a  simple  transverse  chink  containing  no 
matter  of  a  different  color  within  it :  or  secondly, 
the  plane  is  marked  with  a  smaller  transverse 
chink,  or  a  roundish  areola,  in  both  which  a 
foreign  and  different  colored  matter  appears,  and 
in  this  case  tlie  seed  is  safely  pronounced  to  be 
albuminous,  and  to  contain  an  embryo  longer  than 
half  the  albumen  :  or  thirdly,  no  vestige  whatever 
of  a  chink  or  areola  can  be  detected,  but  the  plane 
appears  every  wliere  uniform  and  homogeneous  ; 
and  then  we  may  be  very  certain  that  either  a 
very  large  false-monocotyledonous  embryo  con- 
stitutes the  whole  nucleus  of  the  seed,  as  in 
paullinia  •  or  that  a  minute  embryo  must  remain 
somewhere  in  the  albumen  and  either  in  the 
superior  or  inferior  segment  of  the  divided  seed, 
In  this  last  case,  which  is  by  far  the  most  frequent, 
a  new  section  is  to  be  made  in  another  seed; 
which  will  divide  it  according  to  its  axis  into  two 
equal  parts.  The  segments  being  again  thrown 
into  water,  are  to  be  treated  in  the  same  maniie; 
exactly,  as  the  transverse  segments ;  by  this  meani 
the  einbryo,  unless  it  be  extremely  minute,  may 
easily  be  detected  in  one  of  the  extremities,  or 
the  back  of  the  seed,  either  in  the  form  of  a  more 
or  less  short  cylinder,  or  of  a  snowy  or  green 
globule;  and,  if  the  section  be  rightly  made,  it 
sometimes  falls  spontaneously  out  of  its  cavity, 
and  sinks  to  the  bottom  of  the  water.  This  very 
simple  process  is  alone  sufficient  to  detect,  and 
afterwards  entirely  denude  tlie  embryo,  in  by  far 
the  greatest  number  of  seeds:  but  when  a  seed 
occurs,  possessing  a  cavtihiginous  albumen,  and  a 
very  minute  embryo,  as  in  usarum,  then  llie  ex- 
amination is  to  be  conducted  in  a  dillerent  man- 
ner. In  this  case,  at  that  extremity  of  the  seed, 
where  we  suspect  the  embryo  to  be  situated,  ihiii 
plates  are  to  be  re])eatedly  and  carefully  cut  away 
from  the  d(jrsal  and  ventral  parts  of  the  albumen, 
till  only  the  middle  very  tiiin  plate  remains,  which 
is  then  to  be  put  into  water,  or  oil  of  turpentine, 
till  it  becomes  pellucid  like  glass.  By  these  means 
unless  the  seed  be  barren,  which  indeed  often 
happens,  the  embryo  will  be  detected  by  a  good 
lens,  of  the  form  of  a  snowy  medullary  point, 
which,    from    its    whiteness,    is    not    canly    dis- 
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tinguished  from  the  albumen.  It  is  not  easy  to 
describe  in  -vrhat  manner  very  minute  embryos  of 
this  kind  are  to  be  freed  from  their  albumen,  that 
they  may  be  further  examined  by  themselves  : 
this  is  to  be  left  to  the  dexterity  of  each  person. 
But  -whether  we  are  desirous  of  examining  seeds, 
■with  a  view  to  scrutinize  the  albumen  and  embryo, 
or  on  any  other  account,  we  ought  always  to 
remember  that  they  should  be  thrown  into  water, 
and  detained  there  some  time,  however  fresh  they 
are ;  for,  without  this  preparation,  it  can  never 
be  learnt,  for  example,  whether  they  are  gelati- 
nous or  not;  because  this  quality,  even  in  the 
most  recent  dry  seed,  cannot  be  detected  by  the 
eye  ;  and  it  can  never  be  known  in  old  seeds, 
■whether  they  have  been  berried  or  not,  because 
the  fleshy  pellicle,  except  in  moistened  seeds 
cannot  be  properly  distinguished :  not  to  say  any 
thing  of  the  greater  tractability  of  the  moistened 
albumen,  and  of  the  less  degree  of  brittleness  of 
the  softened  embryo. 


OIL    PAINTING. 
(Resumed  from  page  294.^ 

To  heighten  a  color  it  should  be  mixed  with  any 
similar  color  of  a  lighter  tone,  as  light  red  upon 
dark  red ;  yellow  upon  light  red ;  white  upon 
yellow,  &c. 

Though  it  be  absolutely  necessary  in  many  cases 
to  mix  two  or  more  colors  together  to  produce  a 
desired  tint,  yet  the  student  must  be  cautioned 
against  too  wantonly  indulging  himself  in  the 
mixing  of  colors,  for  it  is  an  undoubted  fact,  that 
the  more  simply  the  colors  are  used  the  easier  they 
work,  their  appearance  is  brighter,  and  they  are 
far  more  durable  than  a  compound  color.  The 
following  cautmis  should  he  carefully  attended  to 
hy  the  student : — If  a  tint  be  required  while  he  is 
at  work  on  a  picture  different  from  any  on  his 
palette,  it  is  better  to  mingle  the  colors  which 
compose  it  with  a  knife  than  with  a  pencil,  as  the 
latter  always  retains  more  of  one  color  than 
another,  when  it  is  used  to  incorporate  them 
together. 

One  pencil  should  always  be  kept  to  one  color, 
otherwise  the  colors  will  never  appear  fresh. 

Colors  should  never  be  teased,  that  is,  mixed 
too  much,  or  when,  instead  of  being  laid  on  the 
canvas  at  once,  they  are  too  much  worked  about 
with  the  pencil. 

A  proper  allowance  must  always  be  made  for 
that  gloss  and  brilliancy  which  oil  colors  possess 
■when  wet. 

The  decay  of  colors  is  in  a  gi-eat  measure  the 
consequence  of  too  great  a  quantity  of  oil ;  the 
parts  of  a  picture  which  first  begin  to  fade  are  the 
darker  colors,  the  glazing,  and  where  the  color  is 
thin,  but  the  lights  stand  much  longer. 

It  is  always  proper  to  permit  a  first  coat  of 
color  to  be  sufficiently  dry  before  a  second  is 
applied. 

To  ascertain  when  an  oil  painting  is  dry,  it 
must  be  breathed  upon  pretty  strongly,  and  if  it 
take  the  breath  it  is  dry. 

The  palette  and  pencils  when  laid  by  should 
be  constantly  cleaned  with  spirits  or  oil  of  turpen- 
tine. 

rORTRAlT    PAINTING. 

Process. — With  regard  to  the  progress  of  a  pic- 
ture, no  rule  can  be  given  that  will  universally 
serve  to   direct  the  student :   scarcely   any   two 


masters  observe  the  same  mode  of  procedure,  the 
judgment  is  the  principal  guide,  and  however  two 
artists  may  vary  from  each  other  in  the  order  of 
performing  their  work,  they  in  the  end  produce 
the  same  effect  as  if  they  had  both  strictly  followed 
one  determinate  rule.  The  process  of  oil  painting, 
particularly  the  coloring  of  flesh,  is  to  be  divided 
into  three  stages,  or  paintings. 

The  colors  and  tints  necessary  for  the  first  and 
second  stages  of  painting  the  flesh  are: — 1.  Flake 
white.  2.  Light  ochre  and  its  tints.  3.  Light 
red  and  its  two  tints.  4.  Vermillion  and  its  tint. 
5.  A  tint  composed  of  lake,  Vermillion,  and  white. 
7.  Blue  tint.  7.  Lead  tint.  8.  Half  shade  tint, 
made  of  Indian  red  and  white.  9.  Shade  tint. 
10.  Red  shades.     II.  Warm  shade. 

The  finishing  palette  for  a  complexion  requires 
five  more  :  viz.,  I.  Carmine  and  its  tint.  2.  Lake. 
3.  Brown  pink.  4.  Ivory  black.  5.  Prussian 
blue. 

FIRST    STAGE,    OR    DEAD    COLORING    OF    FLESH. 

Having  first  faintly  sketched  the  outline  of  the 
figure  with  white  chalk,  and  afterwards  formed  it 
more  correctly  with  the  pencil  and  any  of  the 
transparent  colors,  you  proceed  as  follows : — 

The  first  layer  of  colors  consists  of  two  parts; 
the  one  is  the  work  of  the  shadows  only,  and  the 
other  that  of  the  lights.  The  work  of  the  shadows 
is  to  make  out  all  the  drawing  very  correctly  with 
the  shade  tint,  and  remember  to  drive  or  lay  the 
color  sparingly.  The  lights  should  be  all  laid  in 
with  the  light  red  tint,  in  difierent  degrees,  as  we 
see  them  in  nature.  These  two  colors  united 
produce  a  clean  tender  middle  tint.  In  uniting 
the  lights  and  shades  you  should  use  a  long 
softener,  about  the  size  of  a  large  swan  quill, 
which  will  help  to  bring  the  work  into  character ; 
then  go  over  the  darkest  shadows  with  the  red  or 
warm  shade,  which  will  finish  the  first  layer. 

The  warm  shade  being  laid  on,  the  shade  tint 
improves  it  to  a  warmer  hue,  but  if  laid  instead  of 
tlie  shade  tints  it  will  dirty  and  spoil  the  colors  it 
mixes  with,  and  if  the  red  shade  is  laid  first  instead 
of  the  shade  tint,  the  shadows  would  then  appear 
too  red.  In  order  to  finish  the  first  painting, 
improve  the  reds  and  yellows  to  the  complexion, 
and  after  them  the  blues,  observing  that  the  blues 
on  the  reds  make  the  purples,  and  on  the  yellows 
produce  the  greens.  The  grcfunds  of  shadows  in 
what  is  called  the  dead  coloring,  should  be  such 
as  will  support  the  character  of  the  finishing  colors, 
which  ground  must  be  clean  and  a  little  lighter 
than  the  finishing  colors,  because  the  finishing  of 
the  shadows  is  glazing. 

If  you  begin  the  fii-st  painting  with  glazing,  it 
will  stare  and  be  of  no  use,  and  the  solid  colors 
which  are  laid  on  it  will  look  heavy  and  dull. 
Remember  to  leave  no  roughness,  that  is,  none 
such  as  will  appear  rough,  and  interrupt  or  hurt 
the  character  of  the  finishing  colors,  which  by 
examining  the  work  while  it  is  wet  with  a  soft  tool, 
or  when  it  is  dry  with  a  knife,  may  be  avoided,  as 
it  will  easily  take  oft'  the  knots  and  rougher  parts. 

The  light  red  and  white  improved  is  superior  to 
all  other  colors,  for  the  first  lay  or  ground,  which 
should  always  be  done  with  a  full  pencil  of  a  stiff 
color,  made  brighter  than  the  light,  because  it 
will  sink  a  little  in  drying.  The  great  masters 
very  seldom  softened  or  sweetened  the  colors,  but 
in  uniting  the  first  together,  were  very  careful  in 
preserving  the  brightness  of  their  colors,  and 
therefore  did  not  work  them  below  the  complexion ; 
for  to  force  or  keep  up  a  brilliancy  in  the  ground 
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can  only  be  done  with  the  whites,  reds,  and  yel- 
lows, which  method  will  make  up  for  the  defi- 
ciency of  the  white  grounds,  therefore  the  first 
painting  should  be  left  bright  and  bold,  and  the 
less  the  colors  are  broken  the  better. 

(  To  be  continued. ) 


LIME  CEMENT. 

There  are  two  modes  in  which  lime  acts  as  a 
cement ;  in  its  combination  with  water,  and  in  its 
combination  with  carbonic  acid. 

When  quick  lime  is  rapidly  made  into  a  paste 
with  water,  it  soon  loses  its  softness,  and  the  water 
and  the  lime  form  together  a  solid  coherent  mass, 
which  consists,  as  has  been  stated  before,  of  17 
parts  of  water  to  55  parts  of  lime.  When  hydrate 
of  lime  whilst  it  is  consolidating  is  mixed  with  red 
oxide  of  iron,  alumina,  silica,  the  mixture  becomes 
harder  and  more  coherent  than  when  lime  alone  is 
used  ;  and  it  appears  that  this  is  owing  to  a  certain 
degree  of  chemical  attraction  between  hydrate  of 
lime  and  these  bodies ;  and  they  render  it  less 
liable  to  decompose  by  the  action  of  the  carbonic 
acid  in  the  air,  and  less  soluble  in  water. 

The  basis  of  all  cements  that  are  used  for  works 
which  are  to  be  covered  with  water  must  be  formed 
from  hydrate  of  lime ;  and  the  lime  made  from 
impure  limestones  answers  this  purpose  very  well. 
Puzzolana  is  composed  principally  of  silica,  alumina, 
and  oxide  of  iron  ;  and  it  is  used  mixed  with  lime 
to  form  cements  intended  to  be  employed  under 
water.  Mr.  Smeaton,  in  the  construction  of  the 
Eddystone  light-house,  used  a  cement  composed  of 
equal  parts  by  weight  of  slacked  lime  and  puz- 
zolana. Puzzolana  is  a  decomposed  lava.  Tarras, 
which  was  formerly  imported  in  considerable  quan- 
tities from  Holland,  is  a  mere  decomposed  basalt : 
two  parts  of  slacked  lime  and  one  part  of  tarras, 
forms  the  principal  part  of  the  mortar  used  in  the 
great  dykes  of  Holland.  Substances  which  will 
answer  all  the  ends  of  puzzolana  and  tarras  are 
abundant  in  the  British  Islands.  An  excellent 
red  tarras  may  be  procured  in  any  quantities  from 
the  Giant's  Causeway  in  the  north  of  Ireland :  and 
decomposing  basalt  is  abundant  in  many  parts  of 
Scotland,  and  in  the  northern  districts  of  England 
in  which  coal  is  found. 

Parker's  cement,  and  cements  of  the  same  kind 
made  at  the  alum  works  of  Lord  Dundas  and 
Lord  Mulgrave,  are  mixtures  of  calcined  ferrugi- 
nous, siliceous,  and  aluminous  matter,  with  hydrate 
of  lime. 

The  cements  which  act  by  combining  with  car- 
bonic acid,  or  the  common  mortars,  are  made  by 
mixing  together  slacked  lime  and  sand.  These 
mortars,  at  first  solidify  as  hydrates,  and  are  slowly 
converted  into  carbonate  of  lime  by  the  action  of 
the  carbonic  acid  of  the  air.  Mr.  Tennant  found 
that  a  mortar  of  tliis  kind  in  three  years  and  a 
quarter  had  regained  63  per  cent,  of  the  quantity 
of  carbonic  acid  gas  which  constitutes  the  definite 
proportion  in  carbonate  of  lime.  The  rubbish  of 
mortar  from  houses  owes  its  power  to  benefit  lands 
principally  to  the  carbonate  of  lime  it  contains, 
and  the  sand  in  it ;  and  its  state  of  cohesion  renders 
it  particularly  fitted  to  improve  clayey  soils. 

The  Romans,  according  to  Pliny,  made  their 
best  mortar  a  year  before  it  was  used  ;  so  that  it 
WMs  partially  combined  with  carbonic  acid  gas  be- 
fore it  was  employed. 


In  burning  lime  there  are  some  particular  pre- 
cautions required  for  the  different  kinds  of  lime- 
stones. In  general,  one  bushel  of  coal  is  sufficient 
to  make  four  or  five  bushels  of  lime.  The  mag- 
nesian  limestone  requires  less  fuel  than  the  common 
limestone.  In  all  cases  in  which  a  limestone  con- 
taining much  aluminous  or  siliceous  earth  is  burnt, 
great  care  should  be  taken  to  prevent  the  fire  from 
becoming  too  intense  ;  for  such  lime  easily  vitri- 
fies, in  consequence  of  the  affinity  of  lime  for 
silica  and  alumina.  And  as  in  some  places  there 
are  no  other  limestones  than  such  as  contain  other 
earths,  it  is  important  to  attend  to  tliis  circumstance. 
A  moderately  good  lime  may  be  made  at  a  low  red 
heat ;  but  it  will  melt  into  a  glass,  at  a  white  heat. 
In  lime-kilns  for  burning  such  lime,  there  should  be 
always  a  damper. 

In  general,  when  limestones  are  not  magnesian, 
their  purity  will  be  indicated  by  their  loss  of  weight 
in  burning ;  the  more  they  lose,  the  larger  is  the 
quantity  of  calcareous  matter  they  contain.  The 
magnesian  limestones  contain  more  carbonic  acid 
than  the  common  limestones  ;  and  all  lose  more 
than  half  their  weight  by  calcination. 

EAST  METHOD  OF  MAKING 
BAROMETERS. 

An  accurate  barometer  is  essential  in  gaseous  in- 
vestigations ;  but  as  boiling  the  mercury  in  the 
tube  is  rather  hazardous,  and  the  fitting  it  on  an 
air-pump,  a  work  of  time  and  attention  ;  such  an 
instrument  is  troublesome  to  make,  or  expensive 
to  purchase.  Advantage  may,  however,  be  taken 
of  the  vacuum  produced  in  the  barometer  itself, 
and  a  correct  instrument  thus  placed  within  the 
reach  of  every  practical  chemist.  The  detail  may 
be  as  follows  : — 

Provide  I.  A  clean  barometer  tube,  not  less  than 
I  inch  bore  at  the  closed  end,  but  which  may  run 
away  to  |^th  at  the  lower  end,  to  save  mercury, 
and  not  less  than  33  inches  long. 

2.  A  tube  8  or  9  inches  long,  \  or  |  bore,  open 
at  both  ends,  one  being  drawn  out  to  a  tine 
aperture  ;  for  pouring  in  the  mercury. 

3.  Four  or  five  pounds  of  mercury,  (8  or  10  lbs. 
would  be  more  convenient)  which  has  been  stand- 
ing three  or  four  weeks  under  weak  nitric  acid, 
(1  acid  to  10  water)  ;  or  distilled  mercury  if  to 
be  had. 

4.  An  iron  ladle,  and  a  disc  of  sheet  iron 
which  will  not  quite  cover  the  mercury,  when  in 
the  ladle. 

5.  A  small  Wedgewood  mortar,  which  the 
mercury  will  3^  or  7  fill. 

6.  A  turned  wood  box  and  lid,  (such  as  are 
used  for  tooth  powder),  not  less  than  1^  inch 
internal  diameter  and  depth  ;  which  must  have  a 
hole  through  the  lid  large  enough  to  slide  up  and 
down  the  tube,  and  be  varnished  inside  and  out, 
for  the  cistern. 

The  tube  should  be  dried  over  a  lamp  or  before 
a  fire,  with  the  open  end  up,  and  covered  with  a 
bit  of  muslin  to  keep  out  dust.  In  the  mean 
while  the  mercury  may  be  placed  in  the  ladle,  with 
the  iron  disc  floating  upon  it;  and  set  on  the  fire 
till  it  boils,  when  it  is  to  be  instantly  removed  and 
placed  in  the  cold.  Whilst  it  is  cooling,  a  horse 
hair  must  be  passed  quite  down  the  tube  to  the 
closed  end,  or  if  one  is  not  long  enougli,  two  may 
be  bound  together  with  a  fibre  of  silk.  A  knot 
makes  a  difficulty  in  passing  thcin  down.  A  fine 
silken  thread,  waxed  to  give  it  istiffness  will  do. 
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but  the  tube  must  then  be  cold  first.  Wire  does 
uot  answer,  the  tubes  being  very  subject  to  snap 
after  it,  even  when  silked. 

As  soon  as  the  mercury  is  cold  enough  to  handle, 
it  is  to  be  poured  into  the  W'edgewood  mortar,  and 
the  pouring  tube  having  its  point  dipped  below  the 
surface  to  exclude  the  dust,  is  to  be  filled  to  about 
an  inch  by  suction  applied  at  the  other  end.  This 
quantity  will  remain  in,  if  the  tube  is  held  at  but 
slight  declivity.  The  wide  end  being  now  closed 
with  the  finger,  the  pouring  tube  is  to  be  removed 
to  the  barometer  tube,  which  should  be  held  mouth 
up,  at  an  inclination  of  about  45".  The  point  of 
the  pouring  tube  being  entered  into  the  mouth, 
the  finger  is  to  be  withdrawn,  and  the  mercury 
poured  in,  by  increasing  the  declivity  of  the 
pouring  tube.  Thus  the  mercury  runs  down  to 
the  closed  end,  and  the  air  passed  up  by  the  horse 
hair,  leaving  few  or  no  bubbles.  When  it  con- 
tains three  inches  of  mercury,  however,  it  should 
be  carefully  examined  all  round,  and  if  any 
bubbles  appear,  they  should  be  brought  to  the 
hair,  by  gently  tapping  the  tube,  held  almost 
horizontal  with  a  bit  of  wood,  at  the  same  time 
turning  it  slowly  a  little  backward  and  forward 
upon  its  axis,  the  hair  being  never  allowed  to  go 
below.  This  should  be  done  at  three  or  four 
inches,  to  have  a  smooth  column  of  mercury  as 
the  filling  proceeds.  When  the  tube  is  thus  full, 
the  hair  is  to  be  withdrawn,  leaving  an  end  of  it 
in  the  vacancy  left  by  its  removal,  until  that  also 
is  filled.  The  hair  being  now  withdrawn  altogether, 
the  tube  is  to  be  overfilled,  so  that  the  mercury 
presents  a  convex  face  above  the  glass. 

The  open  end  is  now  to  be  stopped  with  a 
finger,  just  moistened  to  give  it  closeness  ;  which 
squeezing  out  the  superfluous  mercury  will  effectu- 
ally prevent  all  access  of  air.  The  tube  is  now 
to  be  inserted  iu  the  mortar  of  quicksilver,  and 
brought  to  a  vertical  position,  when  a  vacuum 
will  be  produced  by  the  descent  of  the  mercury. 

The  lower  end  is  now  to  be  again  tightly 
closed  with  the  finger,  the  tube  lifted  out  of  the 
mortar  and  brought  gently  to  a  horizontal  position. 
The  finger  must  be  kept  tight  against  the  open 
end,  to  maintain  the  vacuum ;  when  a  minute 
portion  of  air  will  make  a  visible  bubble  in  any 
part  of  the  column.  By  lowering  the  head  a  very 
little,  the  mercury  may  be  made  to  flow  gently  to 
that  end,  and  leave  the  vacuum  next  to  the  finger. 
By  a  short  jerking  motion  in  the  direction  of  its 
length,  the  tube  and  mercury  are  kept  in  a 
sort  of  vibration,  the  mercury  striking  smartly 
against  the  closed  cud,  like  the  waier  hammer, 
and  this  vibration  brings  together  and  carries 
upward  toward  the  finger,  any  bubbles  which 
may  be  present  in  the  column.  A  very  slight 
inclination  is  sufficient  for  this  purpose,  and  of 
course,  any  increase  thereof  tends  to  diminish  the 
lowest  bubbles  by  compression :  but  a  little  change 
from  less  to  greater,  and  vice  versa,  puts  in  motion 
the  stationery  ones,  when  there  are  such.  If  the 
tube  is  not  clean,  little  bubbles  will  fix  themselves 
to  any  dusty  part,  and  cannot  sometimes  be 
moved  unless  by  washing  them  away  :  pouring 
the  mercury  gently  from  the  head  of  the  tube  to 
the  finger,  and  back  again  three  or  four  times. 

When  the  mercury  lies  smooth  for  its  whole 
length,  the  finger  is  to  be  Avithdrawn,  the  hair  put 
in  and  three  or  four  inches  vacant  carefully  re- 
filled. The  tube  is  then  to  be  stopped  and 
inverted  in  the  quicksilver  with  the  same  precau- 
tions as  before,  against  the  entry  of  a  bubble 
under  the  finger.      When  brought  to  the  per- 


pendicular position,  it  should  be  turned  round  and 
examined  on  all  sides  to  see  that  the  column  is 
perfectly  smooth  and  bright ;  and  when  quickly 
inclined,  so  as  to  allow  the  mercury  to  reach  the 
head,  it  should  return  a  smart  rap.  If  both  these 
conditions  are  found,  the  tube  is  well  filled;  but 
as  a  repetition  of  the  levelling  and  vibratory 
process  for  drawing  off  the  bubbles,  is  a  work  but 
of  little  time  and  trouble,  it  is  better  performed 
a  second  tune  for  the  sake  of  security. 

The  tube  thus  twice  purified  from  air,  and 
replaced  in  the  mortar  of  quicksilver,  wants  only 
its  cistern.  The  lid  is  first  to  be  plunged  beneath 
the  surface,  and  there  slid  up  over  the  tube,  say 
three  or  four  inches,  where  it  is  to  be  fixed  by  a 
slight  wedge,  or  slip  of  paper.  The  box  is  next  to 
be  filled,  plunged  also  under  the  quicksilver,  and 
its  edge  passed  under  the  tube,  which  must  rest  in 
it,  not  quite  upright,  so  that  it  may  be  full  to  the 
head.  The  box  and  tube,  in  this  position,  both 
full  of  mercury,  are  to  be  taken  out  of  the  mortar 
and  set  on  a  saucer  or  plate  ;  when  the  tube  being 
brought  upright,  mercury  will  descend,  and  flow 
over  the  sides  of  the  box;  more  is  also  to  be 
withdrawn  from  the  box,  by  suction  with  the 
pouring  tube,  until  about  f  of  an  inch  deep  is  left 
above  the  bottom  of  the  tube :  a  little  more  or 
less,  according  to  the  state  of  the  barometer,  at 
the  time,  above  or  beloAv  the  average;  but  if 
below,  the  average  can  be  attained  by  inclining 
the  tube. 

A  slip  of  wood,  say  i  of  an  inch  square,  but 
cut  away  at  each  end  to  an  edge,  and  exactly  29| 
inches  long,  must  now  be  placed  in  contact  with 
the  surface  of  mercury  in  the  cistern,  and  a  mark 
made  on  the  tube  at  its  upper  end :  a  scratch  is 
sometimes  hazardous;  a  little  paint  on  a  camel's 
hair  pencil  is  safer.  The  lid  is  now  to  be  slipped 
down  on  the  box,  and  the  whole  removed  from 
the  plate,  on  to  a  piece  of  thin  chamois  leather  ; 
which  being  brought  up  over  the  box,  is  to  be  tied 
tight  round" the  tube ;  and  it  may  then  be  set  on 
the  case,  the  box  being  supported  beneath,  to  the 
proper  height.  If  the  barometer  stood  at  '29j,  or 
being  below,  was  brought  to  that  height  by  in- 
clination, the  mark  is  a  standard :  if  above,  it 
must  be  corrected  for  the  depression  of  the  surface 
in  the  cistern.  The  scale  must  also  be  corrected, 
for  the  counter-elevation  and  depression  iu  the 
cistern;  which  is  conveniently  ascertained  by 
previously  filling  three  inches  of  the  tube,  and 
measuring  the  height  it  occupies  in  the  box  with 
the  tube  immersed ; .  allowance  being  made  for 
its  conical  form,  if  it  be  such.  But  this  may  be 
done  by  different  methods,  generally  known. 

Such  an  instrument  may  be  prepared  by  any 
practical  chemist,  and  may  be  trusted  for  common 
laboratory  purposes.  For  investigations  of  ex- 
treme delicacy,  of  course,  every  possible  pre- 
caution and  perfection  are  required. 


REVIEW. 

Manchester  as  it  is ;  or,  Notices  of  the  Institutions, 

Manufactures,  Commerce.  Railways,  ^c,  of  the 

Metropolis  of  Manufactures  ;    interspersed  with 

much  valuable  information,  useful  for  the  resident 

or  stranger,  with  numerous  Steel  Engravings  and 

Map.     Orr  and  Co.,  London,  1839. 

Such   is  the  title  of  an  admirable  guide-book  to 

this  great  mart  of  industry,   and  mint  of   wealth. 

Every  thing  relating  to  a  town  like  this  is  of    more 

than  local  interest ;  and  upon    the  getting  up  of 
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this  little  work,  there  has  evidently  been  more  than 
usual  care  bestowed  and  expense  incurred.  The 
plates  are  numerous  and  good  ;  the  matter  varied  ; 
accurately,  and  carefully  written  ;  the  printing  and 
paper  good,  arid  the  whole  cheap.  We  have  been 
especially  delighted  at  learning  the  commercial 
habits,  literary  pursuits,  and  political  opinions 
of  the  diversified  inhabitants.  Of  these  portions 
of  the  book  we,  however,  dare  not  quote,  they  not 
being  scientific ;  but  the  following,  though  by  no 
means  the  best  written,  we  hope  will  be  of  interest 
to  our  readers  : — 

Geology  of  Manchester. — "  The  rocks  exhibited 
round  Manchester  belong  to  the  saliferous  and 
carboniferous  groups,  the  strata  exposed  being  the 

Upper  New  Red  Sandstone, 
Magnesian  Limestone, 

Lower  New  Red  Sandtone  or,  Rothe  Todte  lAegende, 
Upper  Coal  Measures. 

The  extensive  range  of  new  red  sandstone  spreading 
over  the  rich  lowlands  of  Cheshire,  has  its  north- 
eastern terminus  here.  Near  Medlock-bridge,  Higher 
Ardwick,  it  rests  unconformably  upon  the  coal 
strata.  Near  the  Vauxhall-gardens,  St.  George's- 
road,  it  is  found  covering  the  magnesian  limestone. 
The  magnesian  limestone  which,  in  the  north  of 
England,  is  several  hundred  feet  in  thickness,  is 
here  very  limited,  chiefly  consisting  of  clays  or 
marls.  The  true  limestone  is  in  several  beds  of  a 
few  inches  thick,  which,  as  well  as  the  intervening 
clays,  contain  remains  of  aviculse,  axinse,  &c., 
fossils  characteristic  of  the  same  formation  in  York- 
shire. Below  this  is  the  rothe  todte  liegende, 
which  is  well  exhibited  at  the  VauxhaU  delph,  where 
it  may  be  seen  resting  unconformably  upon  the  coal 
measures.  It  is  here  very  unlike  the  same  forma- 
tion in  Durham,  bearing  a  more  close  resemblance 
to  the  new  red  sandstone,  and  contains  none  of  the 
coal  plants  found  at  the  above  locality. 

"The  most  interesting  deposits  exhibited  near 
Manchester  are  certainly  the  upper  coal  measures, 
as  seen  at  the  Ardwick  limestone  works,  and  at  the 
weir  on  the  river  Medlock,  near  Pinmill-brow.  At 
the  former  localities  three  beds  of  limestone  are 
worked  ;  they  form  nearly  the  top  of  the  carbon- 
iferous series,  being  more  than  any  other  coal 
strata  in  the  neighbourhood.  Their  connection 
with  the  coals  of  Claji:on  and  Bradford  may  be 
traced  by  following  the  banks  of  the  river  towards 
the  canal  aqueduct.  The  limestones  are  supposed 
by  some  to  have  been  formed  in  fresh  water,  but 
this  is  doubtful. 

"  On  the  opposite  side  of  the  town,  a  fine  ex- 
ample of  a  fault  or  dislocation  occurs  ;  it  runs 
along  the  valley  of  the  Irwell,  and  disappears 
amongst  the  hills  above  Bolton.  Its  vertical  ex- 
tent is  unknown,  but  is  probably  not  less  than  seven 
hund!-ed  feet.  At  the  collieries  of  Mr.  Fitzgerald, 
near  Pendleton,  the  upper  coals  (corresponding  in 
some  degree  with  those  at  Bradford)  are  met  with, 
and  continue  to  the  celebrated  Worsley  collieries, 
where  they  also  form  the  top  of  the  series.  As  we 
approach  the  range  of  hills  seen  near  Oldham, 
Rochdale,  Bury,  Bolton,  and  Chorley,  the  coals 
and  rocks  of  the  lower  parts  of  the  series  exhibit 
themselves. 

"  The  different  beds  in  connection  with  the  coal- 
seams  contain  many  of  the  characteristic  fossils  of 
the  carboniferous  group  :  remains  of  fisli  have  been 
found  with  most  of  the  coals,  whilst  extinct  and 
tropical  forms  of   plants  are  in  many  places  ex- 


tremely abundant.  The  fish  chiefly  belong  to  the 
Sauroid  and  Lepidoid  families  of  ^l.  Agassi.  The 
plants  are  ferns,  fruits,  gigantic  reeds,  and  arbores- 
cent forms  of  cryptogamous  plants,  as  well  as  many 
others  of  doubtful  affinities." 

TTiz  Coal  Field  of  Lancashire. — "  It  has  been 
calculated  that  the  available  coal  beds  of  Lan- 
cashire amount  in  weight  to  the  enormous  sum  of 
8,400,000,000  tons.  The  total  annual  consumption 
of  this  coal,  it  has  been  estimated  amounts  to 
3, 100,130  tons.  Hence  it  is  inferred  that  the  coal 
field  of  Lancashire,  at  the  present  rate  of  con- 
sumption, will  last  2,470  years. 

"  The  coal  strata  have  never  been  found,  except 
lying  between  the  magnesian  limestone  and  the  mill- 
stone :  the  former  crops  out  at  Ardwick,  on  the 
south-east,  and  the  coal  stratum  commences  in  the 
adjoining  township  of  Bradford.  Taking  the  line 
of  the  Rochdale  canal  as  a  guide,  the  various  coal 
strata  crop  out  one  after  another,  until  in  the 
neighbourhood  of  Litthborough,  the  last  valuable 
seam,  appropriately  called  the  '  Mountain  Mine,' 
is  discovered.  Under  this  there  is  no  mine  of 
value.  Taking  the  direction  to  the  right  or  left,  the 
same  facts  present  themselves — towards  Oldham, 
Bolton,  Bury,  Ashton,  and  indeed  round  the  whole 
circumference  of  Manchester.  Beyond  this  boundary 
there  is  another  extensive  field  in  the  W'igan  dis- 
trict ;  so  that  Manchester  has,  in  her  own  immediate 
vicinity,  a  copious  supply  of  coal  from  the  mines 
of  Pendleton,  Pendlebuiy,  Worsley,  Ashton,  Duken- 
field,  Oldham,  Rochdale,  Middleton,  Radcliffe, 
Tonge,  Great  and  Little  Lever,  Darcy  Lever, 
Hulton,  &c.  ;  and  travelling  beyond  this  circle  of 
about  ten  miles  there  is  the  second  or  Wigan  coal 
district,  embracing  the  districts  of  Hindley,  Abram, 
Leigh,  &c.  Somewhat  more  out  of  the  line,  there 
are  the  Haydock,  Huyton,  Pemberton,  St.  Helens', 
and  other  collieries  ;  but  the  facilities  of  convey- 
ance being  greater  towards  Liverpool  than  towards 
Manchester,  the  produce  of  those  mines  goes 
almost  whoUy  to  supply  the  former  town.  Wigan 
is  the  ultimate  point  from  which  coal  are  now  sent 
to  Manchester.  The  weekly  consumption  of  Man- 
chester and  neighbourhood  is  estimated  at  about 
26,000  tons  ;  and  it  is  believed  that  of  this  quantity 
only  about  a  thousand  tons  are  derived  from  the 
Wigan  district.  Until  within  the  last  three  or 
four  years,  when  the  trade  was  encouraged  by  a 
reduction  of  about  one  shilling  in  the  ton  on  the 
Duke  of  Bridgewater's  canal,  no  coal  whatever 
came  from  that  quarter,  but  as  the  mines  more 
immediately  contiguous  to  Manchester  begin  to 
fail,  the  remoter  places  will  of  course  come  to  aid 
the  market.  At  present,  Bolton  and  Oldham 
supply  the  great  bulk  of  coal :  it  is  stated  that 
forty  boats,  each  containing  twenty  tons,  are  em- 
ployed by  one  colliery  alone  in  that  district.  Pen- 
dleton, in  point  of  situation,  has  the  superiority 
over  other  collieries,  inasmuch  as  the  mines  are 
within  two  miles  of  the  centre  of  the  town.  Other 
coal-owners,  however,  are  compelled  to  lower  their 
prices  to  meet  this  advantage*  At  present,  from 
7s.  Od.  to  8s.  per  ton  is  the  rate  at  which  coal  is 
laid  down  at  the  engine-houses  of  factories,  whilst 
lor  private  consumption  it  is  charged  as  high  as  12s. 
the  ton.  In  1831,  engine  coal  obtained  10s.  per 
ton,  but  the  opening  of  new  or  the  extension  of  old 
collieries  at  Pendleton,  near  Rochdale,  and  at 
Worsley,  brought  down  the  price  to  Gs.,  and  since 
that  time  it  has  gradually  recovered." 
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Youths  at  a  less  price. 


Those  marked  •  admit  Ladies  and 


Closed  the  first  week 


Closed  for  six  weeks  from 


Tickets  to  be  had  by  sending 


2Sutnrms)S,  &-c.  Open  Xa  rt)e  |Bu6ltc  eratuttouiSIy. 

Those  marked  *  require  a  Member's  Ticket  for  Introduction. 
British  Museum,  Bloomsbury — Mondays,  Wednesdays,  Fridays,  from  10  till  4.    May  to  Sep.  10  to  7. 

in  January,  May,  and  September. 
National  Gallery,  Trafalgar  Square— Mondays,  Tuesdays,  Wednesdays,  Thursdays,  from  10  to  5. 

the  second  week  in  September. 
St.  Paul's — Each  week  day,  from  9  to  II  and  3  to  4. 
•East  India  Museum,  Leadenhall  Street— Saturday,  II  to  3,     All  the  year,  except  September. 
•Saull's  Geological  Museum,  Aldersgate  Street — Thursday,  11  to  1. 
•Smith's  Museum  of  Roman  Antiquities,  47,  Lothbury — Daily,  at  U. 
•Soane  Museum,  Lincoln's-Inn  Fields — Thursdays  Si  Fridays,  in  April,  May,  and  June,  10  to  4. 

a  Letter  ■^  post. 
•College  of  Surgeon's  Museum,  Lincoln's-Inn  Fields — Wednesdays  &  Fridays. 
•Society  of  Arts,  Adelphi — Any  day,  except  Wednesday. 
Hampton  Court  Palace— Every  day,   but  Friday,  from  10  till  5;  and  on  Sundays  after  2. 

Kew   Gardens,  Kew  Green Plantations  open  on  Sundays  and  Thursday  s.    Botanical  Gardens  every  day  after  1 . 

Model  Room,  Woolwich — Daily,  during  Daylight.  ■     .r. 

Dulwich  Gallery— Wee%lays,  (except  Friday,)  10  to  5  in  summer,  to  3  in  winter.    Children  not  admitted.    Tickets  tabe  had 
of  any  respectable  Printseller. 

The  Armouries  of  the  Tower  may  be  seen  daily,  from  10  till  4,  at  Sixpence  each  Person. 

Westminster  Abbey — Ditto  ditto,  at  each. 

The  Adelaide  Gallery,  West  Strand,  and  Polytechnic  Institution,  Regent  Street— Open  daily.  Admission  to  each  One   Shilling. 

Answers  to  Correspondents  in  our  next. 

Printed  by  D.  Frakcis,  6,  White  Horse  Lane,  Mile  End  Road.    Published  every  Saturday  by  W.  Britiain,  12,  Patemo«ter 
Row,  and  may  be  had  of  all  Booksellers  and  Newsmen  in  Town  and  Country. 
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THE  OXY-HYDROGEN   BLOW-PIPE. 

In  the  first  paper  on  the  "  Analysis  of  Minerals." 
(part  v.,  page  1G9,)  we  gave  a  plain  description  of 
the  more  useful  mouth  blow-pipes,  with  various 
remarks  on  the  management  and  general  application 
of  these  valuable  instruments.  We  now  present 
our  readers  with  a  similar  account  of  the  powerful 
apparatus  due  to  the  skill  and  knowledge  of  Mr. 
Goldsworthy  Gurney,  who  in  its  construction  has 
reduced  what  was  previously  a  dangerous  instru- 
ment, to  the  most  perfect  safety  and  facility  of 
management.  We  shall  at  once  give  Mr.  Gurney's 
own  description  of  it,  and  then  adduce  a  few 
experiments  to  show  its  powerful  action  in  melting 
some  of  the  most  stubborn  substances. which  minera- 
logy makes  us  acquainted  with  ;  observing  that  its 
intense  action  is  derived  from  the  inflammation  of 
hydrogen  and  oxygen  gasses  mixed  together. 

Fig.  1  represent  the  apparatus  complete  :   A  and 
B  is  the  safety  apparatus  of   which  Fig.  2  exhibits 
a   section,     and     through    which    the    gas    must 
pass  from  the  gasometer  D  by  the  stop-cock   C. 
G  is  a  transferring  bladder  screwed  to  the  stop-cock 
H,  by  which  the  gasometer  is  charged  by  an  assistant 
during   its    action,    and   such    a   quantity    of    gas 
supplied  as  to  keep   up  a  flame  for  any  requisite 
time.      Between  the   gasometer  and  the  charging 
bladder  a  valve  is  placed  to  prevent  a  return  of  the 
gas.     I  is  a  wood  or  pasteboard  cap,   so  contrived 
as  to  unite  lightness  with  strength  ;  this  is  attached 
by  four  strings  K  to  wires,  which,  passing  through 
holes  L  L  in  tlie  table  of  the  instrument,  are  fixed 
to  M  a  moveable  press    board   below.     When  the 
requisite  pressure  or  weight  is  placed  on  M,  the  cap 
I  is  drawn  down  horizontally  and   equally  on  the 
gasometer  D  :  upon  which,  the  gas  is  forced  through 
the   water-tube  B,    the  safety   apparatus    A,    and 
out  of  the  jet  C,  at  the  end  of  which  it   is  burned. 
If  an  explosion  were  to  happen  in   the  gasometer, 
the  cap  I  would  be  thrown  into   the  air,    where, 
from  its  extent  of  surface  and  great  lightness,   its 
progress  would   be    arrested   before    any    mischief 
ensued.     The  gasometer  bladder,  or  silk  bag  D   is 
tied  10  a  bladder-piece,  which   screws  into  a  tube 
contained  in  the  body  of  the  table  of  the  instrument. 
This  tube  terminates  in  the  stop-cocks  C  and  H. 

Fig.  2  is  a  section  of  the  parts  A  B  of  the  pre- 
ceding figure  enlarged.  P  is  the  stop-cock  which 
admits  the  gas  from  the  gasometer  to  the  water 
trough  G,  by  a  tube  M,  which  reaches  to  t  e 
bottom  of  that  vessel.  L  is  the  water  with  the  gas 
rising  through  it.  R  is  a  gauge  which  indicates 
the  proper  height  of  the  water.  N  is  a  cork, 
which,  if  an  explosion  happens  on  the  surface  of 
the  water,  js  thrown  up,  or  which  can  be  taken  out, 
when  water  is  to  be  poured  into  the  trough.  I  I 
are  chambers  in  the  safety  apparatus,  intended,  by 
means  of  the  wire  gauze  partitions  K  to  arrest  the 
progress  of  a  retrograde  flame.  O  is  the  jet,  of 
which  various  sizes  should  be  provided,  to  be  used 
at  the  will  of  the  operator. 

Combustion  of  the  Carbonaceous  Substance  which 
flouts  on  Piy-Irun.— When  this  substance  was 
brought,  per  se,  into  contact  with  the  ignited  gas, 
scintillations  ensued,  resembling  the  sparks  thrown 
out  by  the  fire-work  called  a  flower-pot,  but  on  a 
smaller  scale.  When  placed  upon  charcoal,  the 
same  appearance  takes  place,  until  fusion  begins, 
when  a  bead  of  metal  is  formed  upon  the  charcoal, 
and  as  soon  as  this  begins  to  boil,  such  a  rapid  com- 


bustion takes  place,  that  the  whole  of  the  metal 
seems  to  be  sent  forth  in  a  volume  of  sparks. 

The  bead  exhibits  to  the  file  a  bright  metallic 
lustre  like  iron  ; — both  before  and  after  fusion,  it 
is  magnetic. 

Fusion  and  Combustion  of  Carburet  of  Iron. — 
Dr.  Clarke  selected  a  small  fragment,  and  brought 
it  into  contact  with  the  united  gases  ;  its  fusion 
immediately  ensued,  being  accompanied,  at  the 
same  time,  by  that  vivid  scintillation  which  was 
remarked  in  the  preceding  experiment,  and  which 
denotes  the  combustion  of  metallic  bodies,  especially 
of  iron  and  platinum.  No  change  of  color  was,  how- 
ever, to  be  observed  in  the  flame;  the  light,  as 
usual,  was  intense. 

Upon  examining  the  appearance  of  plumbago 
after  fusion,  its  surface  was  covered  with  innume- 
rable minute  globules,  some  of  which  were  limpid 
and  transparent;  others  were  of  a  brownish  hue; 
and  the  large  globules  jet  black  ;  and  seemed  to 
exhibit  a  dark  metallic  lustre  ;  but  being  so  exceed- 
ingly minute,  it  was  difficult  to  ascertain  their  real 
nature.  They  sunk  in  naptha,  disengaging  bubbles 
of  gas.  Water  produced  no  change  in  their 
appearance  ;  they  fell  rapidly  to  the  \^ottom,  and 
remained  there  without  alteration. 

Oxide  of  r/w.— Wood-tin  exposed  to  the  ignited 
gases,  communicates  a  beautiful  blue  color,  like 
that  of  violets,  to  the  flame.  This,  Dr.  Clarke 
says,  has  not  been  before  noticed. 

If  a  pair  of  iron  forceps  be  used  as  a  support, 
the  iron  becomes  covered  with  an  oxide  of  tin,  of 
incomparable  whiteness.  The  fusion  is  rapid  ;  and 
if  the  wood-tin  be  placed  upon  charcoal,  the  metal 
will  be  revived  in  a  pure  and  malleable  state. 

Oxide  of  Iron. — In  this  experiment.  Dr.  Clarke 
made  use  of  wood-iron,  or  fibrous  red  HEematite. 
It  was  placed  upon  charcoal,  and  instantly  fused  ; 
being  reduced  to  a  bead,  which  began  to  burn,  like 
iron-wire,  by  continuance  of  heat. 

Fusion  of  Platinum. — The  largest  drops  which 
have  fallen  from  melted  platinum  wire,  when  exposed 
to  the  utmost  heat,  weigh  ten  grains ;  but  Dr. 
Clarke  obtained  drops  of  metal  weighing  fourteen 
grains,  when  the  current  of  gas  was  diminished  so 
as  not  to  let  the  metal  run  off  too  quickly  from  the 
wire.  By  placing  several  globules  upon  a  piece  of 
charcoal,  and  suffering  the  whole  force  of  the  gases 
to  act  upon  them,  the  metal  is  made  to  boil,  and 
they  all  run  together  in  one  mass.  In  this  way  Dr. 
Clarke  has  melted  more  than  200  grains  of  platinum 
into  a  single  brilliant  inetallic  globule. 

Combustion  of  Tellurimn. — When  tellurium  is 
placed  upon  charcoal,  and  acted  upon  by  these 
gases,  it  inflames  with  violence,  accompanied  by 
detonation,  exhibiting  a  very  beautiful  flame.  It  is 
then  volatilised  in  the  form  of  a  greenish  yellow- 
vapour,  having  a  very  disagreeable  odour. 

Combustion  of  Selenium. — The  action  of  the 
ignited  gases  on  this  new  metal,  causes  rapid 
volatilization,  and  the  metal  as  it  arises  gives  a 
beautiful  blue  color  to  the  flame  ;  at  the  same  time 
the  vapour  has  a  strong  odour  of  horse-radish. 

Combustion  of  Antimony. — If,  when  this  metal 
is  in  a  state  of  ebullition  on  charcoal,  it  be  thrown 
upon  a  deal  board,  or  on  the  floor,  it  will  divide 
into  innumerable  fiery  globules,  which  burn  with  a 
vivid  flame  and  brilliant  scintillation. 

Fusion  of  Iron  and  Iron-Filings. — When  these 
were  put  upon  charcoal,  and  acted  upon  by  the  ignited 
gases,  they  were  speedily  thrown  into  a  state  of  actiye 
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ebullition,  and  gave  out  a  most  vivid  light,  accom- 
panied by  beautiful  scintillations. 

Comhustion  of  Copper. — Copper  placed  upon  the 
charcoal,  boiled  and  burnt  rapidly,  giving  out  a 
delicate  green  flame. 

Combustion  of  Gold. — If  a  slip  of  gold  be  exposed 
to  the  action  of  these  gases  in  a  state  of  ignition, 
it  will  burn  with  a  brilliant  green  flame. 

Comhustion  of  Silver. — When  a  piece  of  silver 
is  put  on  a  piece  of  charcoal,  before  the  jet  of  the 
compound  blow-pipe,  it  burns  with  a  light  green 
flame. 

Combustion  of  Phosphate  of  Lime. — This  salt  did 
not  decrepitate.  It  was  phosphorescent,  and  fused 
into  a  black  slag;  depositing  on  an  iron  forceps  a 
cupreous  colored  powder.  It  scintillated  with  a 
reddish-colored  flame.  Upon  filing  the  slag,  Dr. 
Clarke  observed  a  globule  of  white  metal,  resem- 
bling silver,  which  does  not  alter  by  exposure  to 
the  air. 

Fusion  of  SiIe.T,  Alumine,  and  Barytes. — Finely 
powdered  silex  was  moistened  with  water ;  it 
became  agglutinated  by  the  heat,  and  was  then 
perfectly  fused  into  a  colorless  glass. 

Alumine  was  perfectly  fused  into  a  milk  white 
enamel. 

Barytes  fused  immediately,  with  intumescence, 
owing  to  water  ;  it  then  became  solid  and  dry  ;  but 
soon  melted  again  into  a  perfect  globule,  or  reddish 
white  enamel. 

Fusion  of  Strontites,  Glucine,  and  Zircon. — 
Strontites  placed  upon  the  charcoal  and  exposed  to 
the  inflamed  gases,  exhibited  the  same  phenomena  ; 
Glucine,  in  a  similar  situation,  was  perfectly  fused 
into  a  white  enamel.  Zircon,  under  the  same 
treatment,  exhibited  a  similar  appearance. 

Fusion  of  Lime. — When  the  compound  flame 
fell  upon  lime,  the  splendour  of  the  light  was 
insupportable  to  the  naked  eye  ;  and  when  viewed 
through  deep-colored  glasses,  (as,  indeed,  all  the 
experiments  ought  to  be,)  the  lime  was  seen  to 
become  rounded  at  the  angles,  and  gradually  to 
sink,  till,  in  a  few  seconds,  only  a  small  globular 
protuberance  remained,  and  the  mass  of  supporting 
lime  was  also  superficially  fused  at  the  base  of  the 
column,  through  the  space  of  half  an  inch  in 
diameter.  The  protuberance,  as  well  as  the  con- 
tiguous portion  of  the  lime,  was  converted  into  a 
perfectly  white  and  glistening  enamel.  A  magnifying 
glass  discovered  a  few  minute  pores,  but  not  the 
slightest  earthy  appearance. 

Fusion  of  Magnesia. — The  escape  of  water 
caused  the  vertex  of  the  cone  of  magnesia  to  fly  off 
in  repeated  flakes,  and  the  top  of  the  frustrum  that 
thus  remained,  gave  nearly  as  powerful  a  reflection 
of  light  as  the  lime.  After  a  few  seconds,  the  piece 
being  examined  by  a  magnifying  glass,  no  roughness 
or  earthy  particles  could  be  perceived  on  the  spot, 
but  a  number  of  glassy  smooth  protuberances, 
whose  surface  was  a  perfectly  white  enamel. 

Professor  Silliman,  of  Yale  College,  says,  that 
we  may,  perhaps,  be  justified  in  saying,  in  future, 
that  the  primitive  earths  are  fusible  bodies,  although 
not  fusible  in  furnaces  ;  in  the  solar  focus,  nor, 
(with  the  exception  of  alumine  or  barytes,)  even  by 
a  stream  of  oxygen  gas  directed  upon  burning 
charcoal. 

Fusion  of  Gun-Flint. — Gun-flint  melted  with 
great  rapidity :  it  first  became  white,  and  the 
fusion  was  attended  with  ebullition  and  a  separation 
of  numerous  small  ignited  globules,  which  seemed 
to  bum  away,  as  they  rolled  out  of  the  current  of 


flame ;  the  product  of  this  fusion  was  a  beautiful 
splendid  enamel. 

Fusion  of  Chalcedony,  Oriental  Cornelian,  and 
Red  Jasper. — Chalcedony  melted  rapidly,  and  gave 
a  beautiful  bluish-white  enamel,  resembling  opal. 

Oriental  cornelian  fused  with  ebullition,  and 
produced  a  semi-transparent  white  globule,  with  a 
fine  lustre. 

Red  Jasper,  from  the  Grampians,  was  slowly 
fused  with  a  sluggish  effervescence :  it  gave  a  greyish 
black  slag,   with  white  spots. 

Fusion  of  the  Beryl  and  Peruvian  Emerald,— 
Beryl  melted  instantly  into  a  perfect  globule, 
and  continued  in  a  violent  ebullition,  as  long  as  the 
flame  was  applied ;  and  when,  after  the  globule 
became  cold,  it  was  heated  again,  the  ebullition  was 
equally  renewed:  the  globule  was  a  glass  of  a 
beautiful  bluish  white  color. 

The  phenomena  exhibited  by  the  emerald  of  Peru, 
were  similar;  only  the  globule  was  green,  and 
perfectly  transparent. 

In  addition  to  these  and  other  interesting  experi- 
ments, Mr.  Hare  fused  porcelain,  common  pottery, 
fragments  of  hessian  crucibles,  Wedgewood's  ware, 
various  natural  clays,  as  pipe  and  porcelain  clay, 
fire-brick,  common  brick,  and  compound  rocks, 
with  equal  ease. 

Note. — The  double  blast  bellows,  or  atmospheric 
blow-pipe,  and  also  an  ingenious  one  of  French 
invention,  is  described  in  Part  VI,  page  199,  in  an 
article  on  "  Glass  Blowing." 


BONE    AND    THE    SUBSTANCES 
COMFUSIN'G    IT. 

Bone  is  composed  of  two  parts,  or  principles ; 
a  hard  part  consisting  of  carbonate  and  phosphate 
of  lime,  and  a  soft  part  known  by  the  name  of 
gelatine.  1 1  is  the  beautiful  manner  in  which 
these  principles  are  proportioned  whicli  gives  to 
bone  that  toughness  and  strength  so  thoroughly 
suiting  it  fur  the  work  it  has  to  perform.  Bones 
containing  an  excess  of  phosphate,  or  carbonate 
of  lime,  are  brittle;  and  on  the  other  hand,  bones 
containing  too  much  gelatine  are  possessed  of 
little  strength.  In  the  bones  of  the  ox  about  half 
by  weight  is  found  to  be  gelatine,  in  the  remain- 
ing half  the  phosphate  of  lime  bears  the  propor- 
tion to  the  carbonate  of  about  .3  to  1.  in  lish 
bones  the  gelatine  forms  a  larger  relative  propor- 
tion and  consequently  they  arc  seldom  so  strong 
as  thuse  of  animals. 

The  principles  composing  bone  may  be  separated 
from  each  other  with  great  facility  ;  if  a  bunc  be 
burnt  in  an  open  fire,  the  soft  parts  are  decom- 
posed and  dissipated  and  the  earthy  matter,  still 
bearing  the  form  of  the  bone,  remains :  this  residue, 
which  is  the  phosphate  and  carbonate  of  lime,  is 
of  a  fine  white  uolor,  and  is  known  in  the  arts  by 
the  name  of  bone-ash.  If  a  bone  be  immersed 
in  dilute  hydrochloric  acid,  the  earthy  mutter 
forms  with  the  acid  products  which  are  soluble  in 
the  water,  while  the  soft  parts  remain  behind,  and 
are  semi-transparent  and  .-o  flexible,  that  a  large 
bone  thus  treated  may  be  t  asily  tied  in  a  knot.  If 
a  bone  be  boiled  in  water  for  a  considerable  time, 
the  gelatine  dissolves  out  from  the  bone,  and  forms 
witli  the  water,  a  substance  which  sets  on  cooling, 
and  is  known  by  the  name  of  size,  or  when  pre- 
pared for  culinary  purjioscs  it  is  called  jelly  ;  if 
this  size  be  carefully  evaporated  down  it  becomes 
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more  compact,  and  is  then  known  by  (he  name  of 
glue;  thus  portable  soup  is  the  glue  of  jelly; 
isinglass  is  a  fish  glue ;  the  more  ordinary  kinds  of 
glue  are  obtained  from  the  bones,  hoofs,  &c.  of 
horses,  cows,  and  other  animals,  and  on  account 
of  containing  putrefactive  matter  are  generally 
possessed  of  a  disagreeable  smell. 

If  bones  be  heated  in  a  close  vessel  in  such  a 
manner  that  the  products  of  the  decomposition  can 
be  collected  and  examined,  the  gelatine  will  be 
decomposed,  carbonic  acid,  ammonia,  and  a  foetid 
oil,  (known  by  the  name  of  Dippel's  animal  oil,) 
will  be  given  off,  while  the  remaining  carbon  of 
the  decomposed  gelatine  with  the  phosphate  and 
carbonate  of  lime  will  be  found  in  the  vessel  in 
which  the  bones  were  decomposed.  To  obtain 
the  animal  charcoal  free  from  the  earthy  matters 
which  are  mixed  with  it,  it  must  be  finely  pow- 
dered and  digested  in  dilute  nitric  acid,  whereby 
the  phosphate  and  carbonate  of  lime  are  decom- 
posed and  dissolved,  the  animal  charcoal  remaining 
behind  :  it  must  now  be  washed  and  thoroughly 
dried  at  a  moderate  heat.  Animal  charcoal  as 
thus  prepared  is  quite  pure,  and  remarkable  for 
its  power  of  decomposing  vegetable  colors  :  if  a 
small  quantity  of  animal  charcoal  be  placed  in  a 
Tial,  and  the  vial  be  now  filled  with  deep  colored 
port  wine,  corked  and  shaken,  the  charcoal  will 
presently  render  the  port  wine  nearly  colorless,  if 
the  same  experiment  be  tried  with  common  char- 
coal, the  color  of  the  port  wine  is  not  in  the  least 
affected.  g.c.f. 


ACOUSTICS. 

One  of  the  most  important  uses  of  the  atmos- 
phere is  the  conveyance  of  sound.  Without  the 
air,  deathlike  silence  would  prevail  through  nature, 
for,  in  common  with  all  substances,  it  has  a 
tendency  to  impart  vibrations  to  bodies  in  contact 
with  it.  Therefore  undulations  received  by  the 
air,  whether  it  be  from  a  sudden  impulse,  such  as 
an  explosion,  or  the  vibrations  of  a  musical  chord, 
are  propagated  in  every  direction,  and  produce 
the  sensation  of  sound  upon  the  auditory  nerves. 
^A.  bell  rung,  under  the  exhausted  receiver  of  an 
■  -"aiv  pump,  is  inaudible,  which  shows  that  the  at- 
mosphere is  really  the  medium  of  sound.  In  the 
small  undulations  of  deep  water  in  a  calm,  the 
vibrations  of  the  liquid  particles  are  made  m  the 
vertical  plane,  that  is,  up  and  down,  or  at  right 
angles  to  the  direction  of  the  transmission 
of  the  waves.  But  the  vibrations  of  the 
particles  of  air  which  produce  sound  differ  from 
these,  being  performed  in  the  same  direction 
in  which  the  waves  of  sound  travel.  The  pro- 
pagation of  sound  may  be  illustrated  by  a  field  of 
corn  agitated  by  the  wind.  However  irregular 
the  motion  of  the  corn  may  seem  on  a  superficial 
view,  it  will  be  found,  if  the  intensity  of  the  wind 
be  constant,  that  the  waves  are  all  precisely 
similar  and  equal,  and  that  all  are  separated  by 
equal  intervals,  and  move  in  equal  times. 

A  sudden  blast  depresses  each  oar  equally  and 
successively  in  the  direction  of  the  wind  ;  but  in 
consequence  of -the  elasticity  of  the  stalks  and  the 
force  of  the  impulse,  each  ear  not  only  rises  again 
as  soon  as  the  pressure  is  removed,  but  bends  back 
nearly  as  much  in  the  contrary  direction,  and 
then  continues  to  oscillate  backwards  and  forwards 
in  equal  times,  like  a  pendulum,  to  a  less  and  less 
extent,  till  the  resistance  of  the  air  puts  a  stop  to 


the  motion.  These  vibrations  are  the  same  for 
every  individual  ear  of  com.  Yet  as  their  oscil- 
lations do  not  all  commence  at  the  same  time,  but 
successively,  the  ears  will  have  a  variety  of  posi- 
tions at  any  one  instant.  Some  of  the  advancing 
ears  will  meet  others  in  their  returning  vibrations, 
and  as  the  times  of  oscillation  are  equal  for  all, 
they  will  be  crowded  together  at  regrular  intervals. 
Between  these  there  will  occur  equal  spaces  where 
the  ears  will  be  few,  in  consequence  of  being  bent 
in  opposite  directions,  and  at  other  equal  intervals 
they  will  be  in  their  natural  upright  positions  ;  so 
that  over  the  whole  field  there  will  be  a  regular 
series  of  condensations  and  rarefactions  among 
the  ears  of  corn,  separated  by  equal  intervals, 
where  they  will  be  in  their  natural  state  of  density. 
In  consequence  of  these  changes,  the  field  will  be 
marked  by  an  alternation  of  bright  and  dark  bands. 
Thus  the  successive  waves  which  fly  over  the  corn 
with  the  speed  of  the  wind  are  totally  distinct 
from,  and  entirely  independent  of,  the  extent  of 
the  oscillations  of  each  individual  ear,  though  both 
take  place  in  the  same  direction.  The  length  of 
a  wave  is  equal  to  the  space  between  two  ears 
precisely  in  the  same  state  of  motion,  or  which 
are  moving  similarly,  and  the  time  of  the  vibratiou 
of  each  ear  is  equal  to  that  which  elapses  between 
the  arrival  of  two  successive  waves  at  the  same 
point.  The  only  difference  between  the  undulations 
of  a  corn-field  and  those  of  the  air  which  produce 
sound  is,  that  each  ear  of  corn  is  set  in  motion 
by  an  external  cause,  and  is  uninfluenced  by  the 
motion  of  the  rest ;  whereas  as  in  air,  which  is  a 
compressible  and  elastic  fluid,  when  one  particle 
begins  to  oscillate,  it  communicates  its  vibrations 
to  the  surrounding  particles,  which  transmit  them 
to  those  adjacent,  and  so  continually.  Hence, 
from  the  successive  vibrations  of  the  particles  of 
air,  the  same  regular  condensations  and  rarefac- 
tions take  place  as  in  the  field  of  corn,  producing 
waves  throughout  the  whole  mass  of  air,  though 
each  molecule,  like  each  individual  ear  of  corn, 
never  moves  far  from  the  rest.  The  small  waves 
of  a  liquid,  and  the  undulations  of  the  air,  like 
waves  in  the  corn,  are  evidently  not  real  masses 
moving  in  the  direction  in  which  they  are  ad- 
vancing, but  merely  outlines,  motions,  or  forms 
rushing  along,  and  comprehending  all  the  particles 
of  an  undulating  fluid,  which  are  at  once  in  a 
vibratory  state.  It  is  thus  that  an  impulse  given 
to  any  one  puint  of  the  atmosphere  is  successively 
propagated  in  all  directions,  in  waves  diverging  as 
from  the  centre  of  a  sphere  to  greater  and  greater 
distances,  but  with  decreasing  intensity,  in  con- 
sequence of  the  increasing  number  of  particles  of 
inert  matter  which  the  force  has  to  move  ;  like  the 
waves  formed  in  still  water  by  a  fallen  stone, 
which  are  propagated  circularly  all  around  the 
centre  of  disturbance.  These  successive  spherical 
waves  are  only  the  repercussions  of  the  con- 
densations and  motions  of  the  first  particles  to 
which  the  impulse  was  given. 

The  intensity  of  sound  depends  upon  the 
violence  and  extent  of  the  initial  vibrations  of 
air  ;  but  whatever  they  may  be,  each  undulation, 
when  once  formed,  can  only  be  transmitted  straight 
forwards,  and  never  returns  back  again,  unless 
when  reflected  by  an  opposing  obstacle.  The 
vibrations  of  the  aerial  molecules  are  always 
extremely  small,  whereas  the  waves  of  sound 
vary  from  a  few  inches  to  several  feet.  The  various 
musical  instruments,  the  human  voice,  and  that 
of  animals,  the  singing  of  birds,  the  hum  of  insects, 
the  roar  of  the  cataract,  the  whistling  of  the  wind 
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and  the  other  nameless  peculiarities  of  sound,  at 
once  show  an  infinite  variety  in  the  modes  of 
aerial  vibration,  and  the  astonishing  acuteness 
and  delicacy  of  the  ear,  thus  capable  of  appreciating 
the  minutest  differences  in  the  laws  of  molecular 
oscillation. 

All  mere  noises  are   occasioned    by   irregular 
impulses  communicated  to  the  ear,  and  if  they  be 
short,   sudden,  and    repeated   beyond   a   certain 
degree  of  quickness,  the  car  loses  the  intervals  of 
silence,  and  the  sound  appears  continuous.       Still 
such   sounds   will   be   mere    noise  :    in    order   to 
produce  a  musical  sound,  the  impulses,  and,  con- 
sequently, the  undulations  of  the  air,  must  be  all 
exactly    similar   in    duration    and   intensity,    and 
must  recur  after  exactly  equal  intervals  of  time. 
If  a  blow  be  given  to  the  nearest  of   a  series  of 
broad,  flat,  and  equidistant  palisades,  set  edgewise 
in  a  line  direct  from   the  ear,    each  palisade  will 
repeat   or   echo    the    sound ;     and    these     echos 
returning  to  the  ear,  at  successive   equal  intervals 
of  time,  will  produce  a  musical  note.  The  quality 
of  a  musical  note  depends  upon  the  abruptness, 
and  its  intensity  upon  the  violence  and  extent   of 
the  original  impulse.     In  the  theory  of  harmony 
the  only  property  of  sound  taken  into  considera- 
tion is  the  pitch,  which  varies  with  the  rapidity  of 
the    vibrations.      The   grave,    or    low   tones,   are 
produced  by  very  slow  vibrations,   which  increase 
in  frequency,  as  the  note  becomes   more  acute. 
Very  deep  tones  are  not  heard  by  all  alike  ;  and 
Dr.  WoUaston,  who  made  a  variety  of  experiments 
on  the  sense  of  hearing,  found  that  many  people, 
though  not  at  all  deaf,  are  quite  insensible  to  the 
cry  of  the  bat  or  the  cricket,  while  to  others  it  is 
painfully    shrill.      From  this  he  concluded,    that 
human  hearing  was  limited  to  about  nine  octaves, 
extending  from  the  lowest  note  of  the   organ   to 
the  highest  known  cry  of  insects ;  and  he  observes, 
with   his  usual   originality,    that,    "  as    there    is 
nothing  in  the  nature  of  the  atmosphere  to  prevent 
the    existence   of  vibrations    incomparably   more 
frequent  than  any  of  which  we  are  conscious,   we 
imagine  that  animals,  like  the  (irylli,  whose  powers 
appear  to  commence  nearly  where  ours  terminate, 
may    have   the   faculty   of    hearing   still   sharper 
sounds  which  we  do  not  know  to  exist,  and  that 
there   may  be   other   insects   hearing   nothing   in 
common  with  us,    but  endowed  with  a  power  of 
exciting,  and  a  sense  which  perceives,   vibrations 
of  the  same  nature  indeed,   as  those  which  con- 
stitute our  ordinary  sounds,   but  so  remote,   that 
the  animals  who  perceive  them  may  bo  said  to 
possess   another   sense,    agreeing   with   our   own 
solely  in  the  medium  by  which  it  is  excited." 

(To  he  continued.) 


OXYGEN. 

.  ( Resumed  from  page  300,  and  concluded.) 

Ex.  27.— Its  Specific  Gravity.  Fill  a  bottle 
with  oxygen  gas ;  turn  its  mouth  upward,  and 
withdraw  the  coik.  The  gas  will  not  escape,  as 
may  be  tried  by  holding  a  liglit(  d  taper  within  the 
bottle ;  some  time  afterwards  it  will  be  found 
present  as  at  first.  Hold  this  uncorked  bottle  in 
one  hand,  and  a  lighted  match,  or  piece  of  lighted 
charcoal  in  the  otlier,  and  pour  the  oxygen  upon 
the  light,  in  the  same  manner  as  pouiing  wine  into 
a  glass.  The  oxygen  w-ill  fall  upon  it,  showing 
that  it  ia  heavier  than  atmospheric  air. 


Ex.  28. — Its  Neutral  Properties.  In  a  jar  filled 
with  oxygen,  dip  a  strip  of  litmus  paper,  whicii  will 
not  be  colored  red  ;  also  a  strip  of  paper  tinted 
with  turmeric,  which  will  not  be  rendered  brown. 
Thus  proving  oxygen  gas  to  be  neither  acid  nor 
alkaline,  and  yet  oxygeu  is  the  chief  cause  of 
acidity  and  alkalinity. 

Ex.  29.—Sti)nutatinff  Effects  of  Oxygen.  Let 
a  person  inhale  from  a  bladder  two  or  three  quarts 
of  oxygen  gas.  His  pulse  will  be  raised  forty  or 
fifty  beats  per  minute,  and  afterwards  he  will  feel 
himself  considerably  elated,  and  have  a  greater 
inclination  for  muscular  exertion — so  by  depriving 
common  air  of  oxygen  the  pulse  may  be  lowered. 
These  facts  have  been  taken  advantage  of  in  medi- 
cine, as  may  be  seen  by  many  papers  in  Tilloch's 
"  Philosophical  Magazine." 

Ex.  30. — Effect  on  a  Glow  Worm.  Immerse  a 
glow  worm  in  a  jar  of  oxygen  gas,  in  a  dark  room. 
The  insect  will  shine  with  much  greater  brilliancy 
than  it  does  in  atmospheric  air,  and  appear  more 
alert. 

Ex.  31.— Cofors  of  Heated  Steel.  Place  the 
blade  of  a  bright  steel  instrument  in  the  flame  of  a 
candle,  it  will  change,  first  into  a  straw  color,  then 
progressively  into  brown  and  purple,  and  finally 
into  a  bright  blue,  which,  as  Brande  says,  is 
because  of  the  union  of  oxygen  with  the  surface. 
Sword  blades  are  rendered  blue  by  subjecting  them 
gradually  to  the  heat  of  burning  charcoal. 

These  colors  upon  steel  are  proved  to  be  the 
effect  of  oxidation,  because,  urdess  the  steel  be  in 
contact  with  oxygen,  the  color  is  not  produced  ; 
thus  when  steel  is  heated  under  the  surface  of  oil, 
or  in  hydrogen  gas,  it  remains  with  its  previous 
polish  ;  even  rubbing  it  with  grease  will  prevent  the 
oxidation. 

[The  above  remark  is  in  "  Brande's  Chemistry," 
but  we  rather  doubt  its  correctness. — Ed.] 

If  copper  be  melted,  cast  into  ingots,  and  while 
still  hot,  plunged  into  water,  it  becomes  of  a  fine 
red  color  externally.  Thus  we  can  explain  the 
cause  of  the  irridescence  seen  occasionally  upon 
lead,  zinc,  and  brass,  when  cast  in  damp  moulds  ; 
and  also  upon  the  surface  of  many  minerals,  as 
sulphuret  of  iron,  the  peacock  ore  of  copper,   ix... 

Ex.  32. — Colors  of  Metallic  Oxydes.  Expose 
melted  lead  to  the  action  of  a  stream  of  oxygen,  - 
and  it  soon  becomes  changed  to  a  whitish  grey 
powder,  continuing  to  blow  upon  it  with  oxygen, 
it  will  become  first  lemon,  then  orange  colored,  in 
which  state  it  is  called  massicot,  or  the  protoxide  of 
lead  ;  the  still  ))rolonged  action  of  oxygen,  the  heat 
being  continued,  changes  it  to  minium,  or  red  lead. 
Ex.  33. — Coloring  of  Gallates.  Make  a  saturated 
solution  either  of  potass,  soda,  or  ammonia,  with 
pure  gallic  acid,  so  as  to  form  a  neutral  gallate  ;  it 
will  be  found  colorless,  but  pour  some  of  the  solution 
into  a  phial  of  oxygen,  shake  it  up,  and  it  will 
become  of  a  deep  brown  color. 

Ex.  31. — Restoration  of  the  Color  of  Litmus. 
The  tincture  of  litmus,  if  long  kept,  often  becomes 
colorless,  if  in  a  phial  containing  some  of  this 
discolored  liquid  a  small  quantity  of  oxygen  be 
enclosed  and  shaken  up,  it  will  unite  with  the 
liquid,  and  become  instantly  of  itsoriginal  bine  tint. 
Ex.  3,0. — The  spirits  of  wine  in  thermometer 
tubes  when  colored  at  first  by  litmus,  soon  becomes 
white  or  lemon  colored  ;  if  the  tube  be  broken,  the 
liquid  thus  exposed  to  the  oxygen  in  the  air,  n-gains 
its  original  color,  thus  showing  that  it  is  not  light 
which  occasions  the  change. 
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Note. — It  is  upon  the  principle  of  these  experi- 
ments that  the  changes  of  sympathetic  inks  is 
accounted  for  as  well  as  that  which  takes  place  in 
the     "chameleon  mineral"    as   it    is    called. 

Ex.  36. — Restoration  of  the  Color  of  Faded 
Silks,  4rc.  Shut  into  a  dry  phial  along  with  oxygen 
gas,  a  piece  of  damp  faded  silk,  print,  or  paper, 
which  has  been  dyed  with  any  vegetable  infusion, 
such  as  indigo,  archill,  madder,  &c. ;  it  will  imbibe 
the  gas,  and  be  restored  to  all  its  original  brilliancy. 

Note. — The  above  experiment  is  uncertain  in  its 
result,  because  of  the  mordants  employed  in  dying, 
it  also  generally  requires  some  days  before  perfect 
success  is  ensured. 

Ex.  37. — Bleaching  Ejects  of  Oxygen.  Place 
upon  a  piece  of  stuff,  silk,  &c.,  dyed  with  indigo, 
any  substance  which  readily  absorbs  oxygen,  such 
as  potassium,  and  it  will  become  green,  by  its 
after  exposure  to  the  air,  or  to  a  stream  of  oxygen, 
it  again  turns  to  blue  as  at  first .  By  a  process  of 
this  kind  indigo  is  rendered  perfectly  white. 

The  peculiar  combinations  of  oxygen,  with  the 
other  elements,  will  be  treated  of  in  succeeding 
articles,  either  in  connection  with  each  particular 
base,  or  under  the  distinct  heads  of  oxydes,  alkalis, 
earths,  acids,  &c. 

Ex.  38. — Change  of  Color  in  Sulphur.  Melt  in 
any  vessel  upon  the  fire,  some  pieces  of  sulphur, 
after  a  little  time  it  will  become  red,  and  afterwards 
brown  and  tenacious ;  which  changes  arise  from 
the  absorption  of  oxygen,  although  it  is  so  small  a 
quantity  as  not  to  be  appreciable. 

The  retort  used  for   oxygen,   from   chlorate   of 
potassa,  must  be  made  not  exceeding  1  to  2  ounces 
capacity.      The  operator  should  observe  that  the 
ebullition  in  the  gas  bottle  is  regular  and  continued, 
and  the  gas  evolved  steadily,  which  is  easily  done 
by  plunging  the  beak  of  the  curved  tube  in  water. 
Deflagrating  jars  should  always  have  wide  mouths, 
and  be  lipped  :  being  open  below,   a  small  depth  of 
water  will  be  found  extremely  serviceable  in  ex- 
tinguishing   the  product  of    combustion.       When 
phosphorus  in  combustion  is  introduced  into  oxy- 
gen,   nitrous    gas  and  nitrous   oxyde,    no  attempt 
should  be  made  at  the  close  of  the  experiment,  to 
withdraw  the  deflagrating  spoon  with  phosphorus 
still  burning,  the  light  being  too  dazzling  to  do  so 
without  incurring  the  risk  of  coutact  with  the  lip 
of  the  jar,   as  well  as  a  portion  of  it  being  ejected 
on  the  glass.     If  the  spoon  however    be  plunged 
into  the  water  below,  it  is  extinguished,   and  all 
such    danger   obviated.         Should    a  fragment  of 
burning  phosphorus  fall  on  the  surface  of  the  glass, 
it  will  certainly  occasion  its  fracture,  unless  imme- 
diately extinguished.     A  drop  of  water  only  acce- 
lerates   the    accident,    but    a    little    dry    sand    or 
magnesia  added,  would  extinguish  the  combustion, 
and  save  the  vessel  from  fracture.     All  chemical 
glass  apparatus  should  be  well  annealed  to  resist 
sudden  changes  of  temperature,   and  the  cylinders 
should  be  stout,   ground  Hat  on  the  edge,  and  have 
plates  of  glass,   ground,    to  be  air-tight.     When  a 
watch  spring  is   deflagrated  in  oxygen,  it  will  be 
prudent  to  have  a  stratum  of  an  inch  of  water  in 
the  dish,  as  the  melted  scorise  which  fall  frequently 
penetrate  the  shallow  porcelain  tray  used  to  transfer 
the  gas  from  the  pneumatic  trough.      The  watch 
spring  is  passed  through  a  cork  which  rests  very 
loosely  in  the  orifice  of  the  deflagrating  jar,  to  allow 
it  to  play  in  the  neck  ;  and  in  order  to  prevent  its 
ejection,    the  finger  may    gently   press    the  cork. 
Retorts  are  generally  most  convenient  in  practice 


when  small ;  they  are  also  for  the  most  part  too 
contracted  or  narrow  in  the  beak  ;  so  that  the  in- 
troduction of  materials  into  the  retort  becomes  a 
matter  of  delay  and  difficulty,  while  stopper  retorts 
are  too  expensive  for  many  experiments. 


SCHEELE'S  GREEN. 

The  following  process  for  making  this  color  has 
been'published  by  its  discoverer  : — 

Dissolve  two  pounds  of  sulphate  of  copper  in 
eleven  pints  of  pure  (warm)  water,  in  a  copper 
vessel;  then  melt  separately,  also  in  warm  water, 
two  pounds  of  potass  and  eleven  ounces  of  white 
arsenic  pulverized;  when  dissolved,  the  liquid  is 
to  be  filtered  and  changed  into  another  vessel ;  the 
warm  arsenical  solution  is  then  thrown  upon  the 
sulphate  of  copper,  only  adding  a  little  at  a  time, 
stirring  it  constantly ;  when  properly  combined, 
the  mixture  is  to  be  left  quite  still  for  some  hours, 
and  the  color  is  precipitated  ;  the  clear  liquid  is 
then  decanted  ;  upon  the  residuum  some  pints  of 
warm  water  are  thrown  ;  this  is  to  be  well  stirred  ; 
it  is  allowed  to  settle,  and  is  then  decanted;  having 
in  this  way  washed  the  precipitate  three  or  four 
times,  it  must  be  passed  through  a  filter,  and  when 
sufficiently  lirm  it  is  put  into  shape  and  dried  upon 
unsized  paper. 

The  above  quantity  should  produce  one  pound 
six  ounce  of  dry  color. 

By  this  process,  however,  we  are  not  certain  of 
obtaining  the  same  shade  of  color  ;  because  the 
potass  of  commerce  does  not  always  contain  the 
same  quantity  of  alkali.  In  such  a  case  there 
would  be  a  waste  of  either  sulphate  of  copper  or 
of  potass  and  arsenic. 

To  make  the  results  more  certain,  and  not  to 
lose  any  of  tlie  materials,  the  acid  of  arsenic  and 
the  sulphate  of  copper  must  be  combined.  For 
that  purpose  the  arsenic  should  be  reduced  to 
powder  and  dissolved  in  a  suffiicent  quantity  of 
water ;  the  solution  is  then  to  be  mixed  with  a 
sufficient  quantity  of  the  sulphate  of  copper,  one 
part  of  arsenic  to  ten  of  sulphate ;  this  will  not 
make  any  precipitate  ;  some  carbonate  of  soda  or 
of  potass  is  then  dissolved  ;  a  very  small  portion 
of  the  arsenicated  copper  is  then  to  be  put  into  a 
glass,  and  precipitated  by  one  or  other  of  the  two 
alkalies  ;  the  result  will  show  whether  the  shade 
of  color  is  that  required  ;  if  it  be  too  yellow 
(which  it  will  be  if  the  proportion  often  of  arsenic 
to  one  hundred  of  sulphate  be  exceeded),  a  fresh 
solution  of  pure  sulphate  of  copper  is  to  be  added  ; 
the  operation  may  be  carried  on  either  in  a  cold 
or  warm  state  ;  if  the  former,  the  color  will  be 
more  pale  ;  if  carried  on  to  a  high  temperature, 
the  precipitate  will  appear  like  sand,  and  it  then 
crystallizes ;  if  caustic  alkali  be  used,  the  color 
becomes  very  dark  and  dries  hard;  It  sometimes 
happens  that  this  color  is  required  to  be  of  the 
greatest  intensity. 

In  place  of  soda  or  potass,  the  precipitate  may 
be  made  with  lime  water;  but  it  requires  a  very 
great  quantity  to  precipitate  completely  the  arseni- 
cated solution,  but  the  precipitate  will  be  equally 
fine. 
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SUGARS. 

Cane  Sugar. — This  variety  is  extracted  in  the 

tropical  colonies  from  a  gigantic  Gravieii  named  the 
Sugar  Cane  ( Saccharum  Officinarum.J  Hitherto 
no  success  has  attended  the  endeavour  to  cultivate 
this  plant  in  our  temperate  climate.  Algiers,  with 
its  burning  climate,  may  in  this  respect  become 
the  most  valuable  colony  of  the  French.  It  is 
extracted  in  the  colonies,  but  the  refining  of  it  is 
carried  on  in  Europe. 

The  juice  obtained  by  expression  is  immediately 
heated  to  140  degrees  in  a  copper  caldron,  with  a 
small  quantity  of  lime,  (one  part  to  800  of  the 
juice.)     It  is  scummed  and  reduced,   and  ran  suc- 
cessively   into  smaller  and   shallower   caldrons, 
frojn  the  last  of  which  it  is  transferred  to  a  caldron 
placed   immediately  over  the  fire.       There  it  is 
allowed   to  boil    till  it  has  acquired  the  specific 
gravity  of  1.200  to  1.220,  when  it  is  filtered  through 
a  woollen  cloth.       It  is  again  evaporated   at  a 
boiling  heat  till  it  becomes  syrupy  ;  and  then  it  is 
ladled  off  into  flat  coolers,  from  which,  before  it  is 
quite  cold,  it  is  passed  into  vessels  pierced  with 
holes,   which   are   kept    closed.       At  the   end    of 
twenty-four  hours,    it  is  stiired,  to  promote  the 
crj'stallization,  which  then  takes  place  after  a  few 
hours'  rest.     The  holes  are  now  opened  to  allow 
the   uncrj'stallized    syrup   to   run    out,     and    the 
crystallized  portion  is  dried,  and  comes  into  the 
market  under  the  names  of  Cassonade,  Muscovado 
or  Raw  Sugar.  The  syrup  is  afterwards  evaporated 
till  it  ceases  to   yield   any  oystallizable  sugar, 
when  it  receives  the  name  of  Molasses,  a  sort  of 
mother-water  of  raw  sugar.     It  may  still,  however, 
be  employed  in  the  preparation  of  rum,  of  oxalic 
acid,  and  of  spiced  or  gingerbread.     Raw  sugar  is 
yellowish,  friable,  and  granular.     To  remove  the 
foreign  substances  which  color  it  and  prevent  the 
cohesion  of  its  crystals,  it  must  be  refined.     For 
this  purpose  it  is  dissolved  in  water,  forming  a 
syrup   of  the   specific  gravity  of  1.230  to  1.260. 
It  is  then  mixed  with  a  tenth-part  of  its  weight  of 
animal  charcoal  and  bullock's  blood,  and  heated. 
The  mixture  is  repeatedly  stirred,  and,  after  being 
filtered  through  a  woollen  or  cotton  cloth,  it  is 
evaporated  in  a  shallow  caldron  hung  in  slings. 
When  the  syrup  is  likely  to  boil  over,  a  small 
piece  of  butter  is  thrown  in,  which  immediately 
calms  the  ebullition.  When  the  syrup  has  reached 
the  specific  gravity  of  about  1.385,  it  is  emptied 
into  a  copper  cooler,  where  it  is  stirred  to  accele- 
rate its  cooling,  and  it  is  then  put  into  earthen 
cones  placed  with  the  base  upwards,  and  having 
a  hole  at  the  apex  which  is  kept  closed.     When 
the  sugar  has  completely  cooled   and  concreted, 
this  hole  is  opened  to  allow  the  syrup  to  drain  off, 
which  occupies  about  eight  days;    and,  in  order 
to  remove  the  residual  synip,  which  impairs  the 
impurity  and  color  of  the    granular  sugar,    the 
open  base  of  the  cone  is  covered  with  a  paste 
made    of   clay,    the   water  from   which,    filtering 
through  the  sugar,  takes  with  it  the  brown  syrup 
and  leaves  the  sugar  white.      It  is  then  termed 
Clayed  Sugar.     The  claying  is  in  many  instances 
repeated  three  times, and  the  process  occupies  about 
a  month.     The  loaves  are  then  taken   out  of  the 
mould  and  dried.  In  order  to  obtain  sugar  in  the 
greatest  state  of  purity,  it  is  a  second  time  subjected 
to  the  process  of  refining,   using  the  white  of  egg 
in  place  of  blood. 

Maple  Sugar.  —  By  a    similar    process    from 
7,010,000  to  12,000,000  lbs.  of   raw  sugar  arc 


annually  made  in  North  America  from  the  sap  of 
the  maple  ( Acer  Saccharinum. )  Holes  are  made 
through  the  bark  and  into  the  wood  of  the  trunks 
of  these  trees  in  the  months  of  March,  April,  and 
May,  into  which  tubes  are  introduced  to  lead  the 
juice  into  vessels  placed  below.  It  is  observed 
that  the  higher  the  holes  are  from  the  ground  the 
more  saccharine  the  juice  is,  and  the  more  injury 
does  the  tree  receive  from  its  abstraction.  Trees 
of  a  moderate  size  will  yield  in  twenty-four  hours 
about  fourteen  i)ints  of  juice,  whose  specific 
gravity  is  from  1.003  to  1.000.  The  sap  of  the 
Syringa  Vulgaris  may  be  used  in  place  of  that  of 
the  maple. 

Sugar  of  Beet  Root. — In  17  17,  Margi'aff  an- 
nounced to  the  /cademy  of  Berlin  the  discovery 
of  a  crystallizable  sugar  in  beet-root.  In  1787, 
Achard  succeeded  in  extracting  it  on  a  large  scale. 
In  1810,  Napoleon  directed  the  inquiries  of  the 
French  philosophers  to  the  perfecting  of  this  pro- 
cess ;  and  in  a  short  time  the  beet-root  became 
the  rival  of  the  sugar  cane,  whose  product  was 
withheld  from  them  by  the  continental  system.  This 
manufacture  is  now  in  so  flourishing  a  condition, 
and  making  such  progress,  that  this  sugar  may 
bear  a  comparison  with  the  finest  cane  sugar. 
In  18"29,  there  were  in  France  100  or  120  manu- 
factories of  this  sugar,  whose  produce  was  es- 
timated at  13,406,470  lbs.  In  1S32,  the  number 
of  manufactories  was  208,  and  the  quantity  of 
sugar  produced  amounted  to  32,175,048  lbs. 

The  process  employed  in  its  extraction  is  nearly 
the  same  as  that  used  for  cane  sugar.  The  juice 
of  the  beet-root,  however,  contains  less  sugar  than 
that  of  the  cane.  If  the  beet-root  be  of  good 
quality,  it  yields  70  per  cent,  of  juice,  which 
contains  4  or  5  per  cent,  of  sugar. 

The  juice  is  heated  to  170  degrees,  and  then 
lime  is  added  in  the  proportion  of  44  grains  to 
each  pint,  and  sometimes  more.  It  is  known  that 
a  sulficient  quantity  has  been  used  when  the 
sediment  precipitates  readily,  leaving  the  liquid 
clean.  It  is  then  boiled  until  the  scum  that  forms 
on  the  surface  begins  to  crack.  The  fire  is  then 
extinguished,  the  scum  is  removed,  the  liquid  is 
drawn  off",  and  a  sufficient  quantity  of  sulphuric 
acid  is  added  to  saturate  the  lime.  Achard  treated 
the  juice  first  by  sulphuric  acid,  and  afterwards 
saturated  it  with  lime  ;  and,  perhaps  this  method 
would  give  a  larger  quantity  of  sugar.  It  is  then 
evaporated  as  rapidly  as  possible  to  the  specific 
gravity  of  1.116,  and  mixed  with  animal  charcoal; 
after  which  it  is  boiled  down  to  the  specific 
gravity  of  1.242.  It  is  then  passed  through  a 
woollen  cloth,  after  which  it  is  clarified  with 
bullock's  blood,  scummed,  and  rapidly  evaporated, 
using  a  little  butter  to  keep  it  from  boiling  over. 
The  operations  of  crystallizing  and  refining  are 
performed  precisely  in  the  same  way  as  with  cane 
sugar.  M.  Crespel  however,  found  that,  by 
carrying  on  the  evaporation  in  a  stove,  a  greater 
quantity  of  sugar  might  be  produced.  This  was 
also  M.  Achard's  method,  but  it  is  more  expensive. 

In  the  manufacture  of  beet-root  sugar,  a  machine 
is  now  used  by  which  the  roots  are  washed  and 
placed  under  a  hydraulic  press,  from  which  the 
juice  flows  into  the  caldron.  Such  a  manufactory 
can  be  profitable  only  in  proportion  to  the  extent 
of  ground  proper  for  the  cultivation  of  the  beet 
possessed  by  its  proprietors.  The  soil  ought  to  bo 
from  8  to  10  inches  deep,  of  good  quality,  and  not 
gravelly.  It  is  ascertained  that  2J  English  acres 
can  produce  about  80,000  lbs,  wliich  will  yield 
about  2681  lbs.  of  sugar. 
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The  three  preceding  kinds  of  sugar  possess 
similar  characters  and  crystallize  in  a  similar 
manner.  Their  crystals,  when  obtained  by  evapo- 
rating a  concentrated  solution  in  a  stove,  are 
flattened  four  or  six-sided  prisms,  terminated  by 
dihedral  summits.  The  finest  crystals  are  obtained 
by  stretching  threads  across  the  cooler,  round 
■which  the  sugar  crystallizes.  In  this  state  it  is 
called  candy  sugar. 

(  To  he  continued. J 


MISCELLANIES. 

Vennillion. — According  to  Wehrle,  vermillion 
similar  to  that  of  China  can  be  made  by  the  follow- 
ing process :— Sublime  common  vermillion  in  very 
fine  pov^fJer,  with  the  hundredth  of  its  weight  of 
Guljharet  of  antimony,  then  digest  the  sublimate 
vti'ja  the  sulphuret  of  potassium,  and  afterwards 
with  muriatic  acid,  and  lastly,  with  a  \  per  cent, 
of  gelatine,  dissolved  in  water;  wash  and  dry  it; 
a  very  small  portion  of  sulphuret  of  antimony  is 
sufficient  to  impart  to  the  vermillion  a  beautiful 
crimson  color. 

Effect  of  Gasses  on  Vegetation. — M.  Macaire 
introduced  some  plants  of  Euphorbia,  Mercurialis, 
Senecio,  Sonchus,  &c.  into  vessels  along  with  chlo- 
ride of  lime  in  the  morning.  When  evening  ar- 
rived the  plants  had  not  suffered,  and  the  odour  of 
the  chlorine  was  as  stiong  as  at  first.  Next  morn- 
ing they  were  found  withered,  the  smell  of  chlorine 
had  disappeared,  and  was  replaced  by  a  very  dis- 
agreeble  acid  odour.  The  same  result  was  obtained 
on  repeating  the  experiment  several  times. 

Nitric  acid  withered  the  plants  during  the  night, 
but  in  the  day  time  merely  rendered  some  of  them 
brown  colored. 

Sulphurretted  hydrogen  produced  no  alteration 
when  light  was  present,  but  destroyed  them  in  the 
night,  by  the  absorption  of  the  gas. 

Muriatic  acid  <jas  acted  in  a  similar  manner. 

Leaden  Moulds  for  Seals. —  Upon  the  seal  to  be 
copied  lay  a  piece  of  clean  soft  sheet  lead,  and 
strike  it  a  smart  quick  blow  with  a  hammer,  which, 
if  done  with  care,  will  drive  the  lead  into  all  the 
impression  without  injuring  the  seal. — A  Cor. 

Theatrical  Red  and  Blue  Fire. — First 
Receipt  for  Red. — 

Dry  Nitrate  of  Strontian,   1  oz.  and  a  |. 
Sulphur    ...  .     3  drachms  and  6  grains. 

Oxymuriate  of  Pjtash,  1  drachm  and  12  grains. 
Sulphuret  of  Antimony,  2  drachms. 
Charcoal  .....     1  scruple. 

Second  Receipt  for  Red. — 

Nitrate  of  Strontian,  1  oz. 
Chlorate  of  Potass,  3  dwis. 
Charcoal,  3  dwts. 
Meal  Powder,  3  dwts. 

Mix  together  as  before,  and  upon  being  inflamed 
— the  red  color  will  be  very  int  ube. 

The  oxymuriate  must  be  powdered  by  itself,  and 
mixed  with  the  other  ingredients  carefully  on 
paper,  otherwise  it  will  explode,  to  the  imminent 
danger  of  the  operator.  When  thoroughly  mixed, 
lay  it  on  a  tin  plate,  and  set  fire  to  it,  when  it  will 
burst  into  a  splendid  red  flame. 


Receipt  for  Blue  Fire.—r 

Nitrate  of  Barytes,  77  parts  by  weight. 
Sulphur,  13  ditto. 
Chlorate  of  Potass,  5  ditto. 
Realgar,  2  ditto. 
Charcoal,  3  ditto. 

Mix  and  inflame  as  for  red  fire.  These  receipts 
we  have  tried  repeatedly,  and  know  them  to  be 
excellent  ;  the  latter  is  not  the  blue  light  used 
among  shipping  and  in  terminating  theatrical 
scenes,  but  the  more  delicate  flame  used  in  fairy 
and  apparition  scenes,  &c.,  and  which  casts  a 
peculiar  soft  whitish  blue  light,  accompanied  by 
much  white  smoke. 

Rice  Harvest  in  Germany,— A  harvest  of  a 
very  uncommon  description  in  Northern  Europe 
has  been  reaped  at  Blansko,  near  Brunn,  in 
Moravia.  After  many  trials,  a  Baron  von  Reichen- 
bach  has,  it  appears,  succeeded  in  bringing  to 
perfection  a  field  of  rice,  which  in  Germany,  even 
more  than  with  us,  is  an  article  of  constant  and 
extensive  consumption.  As  the  land  where  the 
crop  has  been  grown  is  situated  in  a  cold  mountain- 
ous region,  more  than  a  thousand  feet  above  the 
sea,  and  surrounded  by  forests,  where  the  climate 
is  too  severe  for  the  growth  of  grapes,  his  success 
is  the  more  extraordinary.  The  seed  was  sown  and 
raised  entirely  in  water;  in  the  first  instance  in  a 
sort  of  hot  bed,  or  hot  water,  for  the  water  was  a 
little  warmed  whenever,  during  the  spring,  the 
weather  was  cold  enough  to  render  it  necessary  ; 
and  it  was  then  transplanted  according  to  a  method 
practised  in  Hindostan. 


CORRESPONDENTS. 

Qii;esator.— About  50  pair  of  6-incli  square  each;  or,  if  a 
pot  battery.  6  or  at  most  8  pint  jars  will  suffice  for  all 
ordinary  experiments. 

T  W. — We  advise  him  not  to  spoil  his  watch,  as  he  will  not 
succeed  in  gilding  it  properly. 

J.  F.  M. — We  have  not  yet  succeeded  in  obtaining  any  further 
information  on  the  new  process  of  gas  nialiing. 

J.  B.  A.— The  instrument  alluded  to  shall  be  described  as 
early  as  possible. 

Alpha. — We  expect  in  March. 

G.  G.  (Richmond.) —  The  syphon  acts  by  the  downward 
pressure  of  the  atmosphere,  and  in  his  machine  he  has 
taken  especial  care  to  exclude  this  necessary  influence — 
therefore  it  will  not  act. 

C.  T.  R. — There  is  a  work  on  the  subject  he  writes  of,  called 
"  HuUmandels  Lithography."  We  shall  treat  of  the  sub- 
ject as  early  as  possilile. 

S. — His  letter  will  be  inserted  next  week. 

J.  G.  W.— That  into  which  the  fluid  enters,  or  nearest  the 
copper  end  of  the  battery  will  be  north.   Magnetic  currents 

shortly- 

J.  M.  R.— We  could  tell  him,  but  decline— because  the  infor- 
mation might  he  put  to  improper  use. 

T.  11.  B.— Platinum  is  a  distinct  metal,  harder  and  heavier 
than  gold.     To  melt  it  see  page  322. 


Communications,  Books  for  Review,  Inventions  for  Illus- 
tration, &c.,  to  be  addressed  to  the  Editor,  at  55,  Great 
Prescot  Street;  to  the  Printer ;  or  to  the  Publisher.  All 
Letters  must  be  postpaid. 

Advkrtisemknts,  to  be  inserted  on  the  Wrappers  of  the 
Monthly  Parts,  are  respectfully  solicited. 


Printed  bv  D.  Francis,  6,  White  Horse  Lane,  Mile  End  Road. 
Pubhslied  ever>-  Saturday  by  W.  Brittain,  12,  Paternoster 
Row,  and  may  be  had  of  all  Booksellers  and  Newsmen  in 
Town  and  Country. 
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BOX   FOR   EXHIBITING   ASTRONOMICAL 
TRANSPARENCIES. 

To  construct  a  box  to  exhibit  transparencies  may 
appear  too  simple  to  need  description,  and  yet  to 
show  them  in  such  a  manner  as  to  be  adapted  to 
scientific  illustration,  particularly  on  the  science  of 
astronomy,  a  few  contrivances  are  necessary,  _  so 
that  the  requisite  clearness  of  delineation,  unifor- 
mity of  light,  and  capability  of  performing  the 
various  motions  shall  be  united  ;  and  that  with 
perfect  darkness  around,  complete  silence,  and 
facility  of  management. 

The  first  cut  of  our  present  number  represents 
the  transparency  box  of  Mr.  Wallis,  certainly  the 
best  of  our  astronomical  lecturers.  The  size  of  it 
is  5  feet  square  and  16  inches  deep— painted  white 
inside  and  black  without :  it  rests,  when  in  use, 
upon  tressels,  or  upon  a  table  adapted  to  it.  The 
figure  to  the  left  hand  at  the  top,  (No.  1,)  repre- 
sents a  view  of  the  interior,  with  the  arrangement 
of  the  six  lamps  or  wax  candles  which  enlighten 
the  front.  Over  each  candle  is  a  chimney,  made  of 
tin  and  passing  through  the  back  of  the  box,  to 
carry  off  the  vitiated  air ;  but  these  are  not  suf- 
ficient—the heated  air  will  soon  occupy  the  upper 
part  of  the  box,  and  occasion  the  upper  lights  to 
burn  dimly.  To  remove  this,  some  holes  are  made 
at  the  back  above  the  lights,  or  as  is  represented  in 
the  middle  figure,  a  flap  is  made  at  the  top,  which 
answers  the  same  purpose.  At  the  lower  part  of 
the  back  of  the  box  also  are  other  holes.  These 
are  necessary  to  supply  the  lamps  v.ith  fresh  air  to 
support  their  combustion — in  other  respects  the 
box  is  air-tight. 

Fig.  2  represents  a  section,  to  show  the  form  of 
the  chimney,  and  the  groove  with  the  slider  or 
transparency  within  it,  as  in  use.  On  the  upper 
part  of  this  section  is  seen  a  small  circle  :  this 
indicates  the  position  of  a  black  curtain  or  blind 
within  the  box,  made  to  roll  up  or  down  like  a 
window  blind,  by  a  string  which  goes  round  a  pul- 
ley placed  outside  the  box.  The  curtain  is  neces- 
sarily in  use  when  the  scene  is  changed,  as  by  its 
falling  down  it  conceals  the  formation  of  the  box 
within,  whenever  one  transparency  is  taken  out 
and  another  substituted. 

The  above  may  be  considered  the  whole  structure 
of  the  box  itself,  and  which  is  adapted  to  show  all 
the  usual  transparencies,  such  as  the  planetary 
bodies,  constellations,  the  laws  of  motion,  the 
systems,  views  of  the  moon,  and  all  the  general 
facts  which  can  be  illustrated  with  common  un- 
changing apparatus  ;  but  there  are  a  few  things  in 
which,  to  render  easily  understood,  motion  is 
advisable,  if  not  indispensable.  These  are  the 
cause  of  day  and  night,  the  rotundity  of  the  earth, 
and  the  unequal  length  of  d:iy  at  different  seasons. 
In  these  a  rotatory  motion  is  required,  and  that  is 
to  be  given  without  a  dark  axis  appearing  in  the 
centre.  It  is  done  as  follows  :— Fig.  3  represents 
the  box,  furnished  with  a  frame  or  slider  in  front, 
formed  so  as  to  exclude  the  light,  except  at  a  great 
circle  in  the  centre,  A.  This  circle  is  furnished 
with  a  hoop,  which  projects  forwards  about  half  an 
inch.  The  transparencies  to  be  used  with  this  are 
stretched  upon  similar  hoops,  made  of  such  a  size 
as  to  move  easily  on  the  fixed  hoop  A.  Put  such  a 
transparency  upon  A — it  is  moved  round  by  the 
wheels  B  B,  which  are  so  placed  as  to  bear  the 
weight  of  the  transparency  ;    one  of  thena,   B,  is 


furnished  with  a  handle— the  other  is   merely   a 
friction  wheel. 

Fig.  4  represents  one  of  these  friction  wheels, 
removed  to  show  its  simple  formation.  A  is  the 
part  upon  which  the  hoop  holding  the  transparency 
runs.  B  is  a  rim  around  it,  to  prevent  the  hoop 
falling  away  outwards,  and  C  the  handle  which 
turns  it.  There  should  be  also  a  button,  or  some- 
thing similar  at  the  top  of  the  box,  to  prevent  the 
transparency  hoop  from  falling  forwards  when 
revolving,  though  this  is  not  represented.  We 
will  now  show  the  application  of  the  above  box  to 
the  before-mentioned 

ASTRONOMICAL  ILLUSTRATIONS. 

Day  and  Night. — Our  object  is  not  at  present  to 
explain  the  cause  of  the  phenomenon  of  light  and 
darkness,  presuming  that  all  our  readers  must  be 
acquainted  with  the  general  fact,  that  the  sun 
always  illuminates  exactly  half  of  our  globe,  and 
that  the  latter  turning  on  its  axis  offers  first  one 
part  and  then  another  to  the  sun's  light,  until,  in 
each  complete  revolution,  every  portion  of  the 
earth  shows  in  succession  all  the  gradations  of 
light  and  darkness.  This  is  effectively  represented 
in  a  transparency  box,  as  follows  : — Fig.  7  shows 
the  whole  when  at  rest.  The  part  in  the  centre, 
which  represents  a  north  polar  projection  of  the 
earth,  is  the  part  which  turns  round.  The  broad 
ring,  occupying  the  large  space  between  it  and  the 
black  frame-work,  is  the  atmosphere.  The  upper 
part  midday  :  the  lower  part  midnight.  On  the 
right  hand  the  evening:  the  left  the  morning. 
It  must  be  remarked,  that  we  must  turn  the  central 
earth  from  west  to  east,  or  exactly  contrary  to  the 
sun's  apparent  motion. 

The  picture  of  the  earth  is  transected  by  twelve 
lines,  meeting  in  the  central  pole — from  one  to  the 
other  then  is  two  hours.  Now  supposing  we  begin 
at  the  lowest  or  midnight,  and  moving  it  gradually 
upwards,  we  shall  arrive  into  a  more  illuminated 
atmosphere,  through  the  haziness  of  morning  to 
the  brightness  of  noon  day — when  six  spaces  or 
twelve  lines  will  have  been  passed.  Continuing  our 
course,  we  shall  soon  lose  this  brightness  for  the 
duskiness  of  evening,  and  eventually  on  completing 
the  round  of  twenty-four  hours  again  be  involved 
in  midnight  darkness. 

From  our  above  description  of  the  transparency 
box,  it  is  by  no  means  evident  how  the  motion  of 
the  centre,  and  rest  of  the  atmosphere  around, 
can  be  accomplished.  To  render  it  plain  look  at 
Fig.  5 — here  five  candles  are  seen  in  a  frame, 
marked  B.  This  frame  is  to  be  of  tin  for  the  sake 
of  reflection.  Behind  B  is  a  wheel  A — this  has 
sides  to  it  something  like  a  drum,  except  that  they 
are  open,  and  project  outwards  over  the  lights, 
and  it  is  upon  this  that  the  painting  of  the  earth  is 
to  be  fitted,  supposing  that  it  has  been  stretched 
upon  a  hoop,  which  fits  the  front  of  the  drum. 
When  complete,  the  whole  is  entirely  within  the 
box,  and  oflers  no  impediment  to  any  slider  being 
placed  in  the  proper  grooves.  In  the  present 
illustration,  the  slider  painted  as  the  atmosphere, 
represents  lignt  at  top  and  dark  below.  Fig.  G 
shows  a  side  section  of  this  contrivance,  and  the 
manner  in  which  the  drum  wheel  is  turned.  A  is 
the  transparency  on  the  hoop.  B  is  the  frame  for 
the  lights,  which  is  kept  steady  by  its  own  weight, 
being  free  to  move  on  its  centre.  At  the  back  of 
this  is  the  wheel,  which  is  turned  round  by  the 
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handle  C.  The  pivot  which  supports  the  whole 
passing  through  the  back  of  the  box  D. 

[A  box  constracted  thus  is  excellent  for  showing 
the  Chinese  Fire-Works,  described  in  No.  38.] 

Rotundity  of  the  Earth. — The  principal  popular 
arguments  to  prove  that  the  earth  is  globular,  are, 
the  appearance  of  its  shadow  on  the  moon's  disc, 
during  the  time  of  a  lunar  eclipse — that  ships  have 
sailed  completely  around  it — and  also  that  when  a 
vessel  disappears  in  the  horizon,  its  upper  masts 
and  sail  are  in  sight  the  longest.  The  last  fact  is 
shown  in  Fig.  8. — .Suppose  a  man  was  on  the  look 
out,  and  seated  at  the  foot  of  the  mountain  A,  and 
another  man  was  also  on  the  look  out  from  the  top 
of  the  mountain,  which  would  see  the  vessel  D 
first  ?  It  is  evident  from  the  position  of  D  that  the 
man  at  the  foot  of  the  mountain  could  not  see  it 
at  all — the  extent  of  vision  to  him  is  the  point  C  ; 
but  the  man  at  the  top  of  the  mountain  can  see  to 
the  point  D — the  line  A  D  being  his  apparent  line 
of  sight :  also  it  is  clear  that  the  upper  part  of  the 
vessel  comes  in  sight  the  first,  and  that  the  hull 
will  not  be  visible  until  a  considerable  space  has 
been  passed  towards  the  mountain.  Now  if  the 
earth  were  a  flat  surface,  the  hull  would  be  first 
seen,  because  it  is  the  largest  part  of  the  ship. 
Supposing  the  ship  had  passed  the  mountain,  and 
were  sailing  down  in  a  contrary  direction,  as  towards 
B,  the  hull  would  first  disappear,  next  the  lower 
sails,  and  at  length  the  upper  sails  and  masts. 
Tlie  effect  is  managed  thus  : — Paint  a  picture  of 
the  earth,  with  a  white  rim  around  it  for  an  atmos- 
phere, and  stretch  it  on  a  hoop;  which  fits  tightly 
withi7i  the  fixed  hoop  A  of  Fig.  3  ;  and  place  ou 
the  outside  of  this  hoop,  as  before  directed,  a  hoop 
to  be  moved  round  without  any  transparency  upon 
it,  but  bearing  a  wire  with  a  ship  cut  out  in  card 
suspended  from  it.  This  being  turned  round  makes 
the  ship  apparently  in  motion  around  the  earth. 
The  manner  of  suspending  the  ship  is  seen  as 
follows  : — 


Length  of  Day  and  Night. — Figs.  9,  10,  11, 
are  different  views  showing  the  cause  of  the  unequal 
day-light  at  different  seasons.  Did  the  sun's  path 
and  our  equator  always  coincide,  day  and  night 
would  be  equal  throughout  the  year  in  all  parts  of 
the  world,  and  his  light  reach  every  day  exactly 
from  pole  to  pole.  This  we  know  is  not  the  case, 
for  the  sun's  path  or  ecliptic  is,  at  midsummer, 
as  much  as  23  ^  degrees  to  the  north  of  the 
equator,  he  therefore  illuminates  a  space  23j  de- 
grees beyond  the  pole  ;  and  our  hemisphere  enjoys 
the  delights  of  summer  and  of  length  of  days. 
On  the  contrary,  in  the  winter,  the  sun's  path  is  as 
far  south,  as  in  the  summer  it  was  north.  We  are 
in  darkness  and  cold,  while  the  inhabitants  of 
sotithcrn  regions  enjoy  his  light  and  heat,  for 
IG  hours  at  a  time,  as  we  did  in  the  former  instance. 
At  a  period  equally  between  them,  that  is,  at  the 
equinoxes,  when  the  sun  crosses  the  equator,  the  I 
days  and  nights  are  eqiial.      It  is  represented  as 


follows  : — A  painting  of  the  earth  is  placed  upon 
the  ring  or  hoop  A,  Fig.  3  ;  and  in  front  of  this  a 
semi-opaque  slider  or  flap  —  first  of  tlie  shape 
shown  in  Fig.  9  ;  then  one  as  in  Fig.  10  ;  and, 
lastly,  one  in  Fig.  11 — taking  care  that  they  shall 
be  so  far  in  front  as  not  to  impede  the  motion  of 
the  transparency,  and  have  a  hole  cut  out  to  allow 
the  wheels  at  bottom  to  move  freely. 


ANIMAL  LIFE  IN  NOVA  ZKMBLA. 
nv  K.  E.  VON  BAi;r.. 

The  entire  absence  not  only  of  trees,  but  also  of 
every  shrub  which,  witliout  being  sought  for, 
miglit  yet  be  sufficiently  large  to  attract  tlie  eye, 
communicates  to  polar  landscapes  a  peculiar  and 
impressive  character. 

First  of  all,  the  power  of  measurement  by  llic 
eye,  owing  to  the  want  of  the  usual  objects  of 
known  dimensions,  viz.,  trees  and  buildings, 
distances  seem  less  considerable  than  they  really 
are,  and  mountains  ajipear  of  lower  altitude.  This 
depends  not  only  on  tin;  want  of  the  customary 
objects,  but  also  on  a  peculiar  transparency  of  the 
atmosphere,  for  on  dull  days  it  is  not  so  perfect  as 
clear,  and  is  not  so  striking  in  flat  as  in  mountain- 
ous districts.  On  bright  days,  or  at  clear  periods 
of  the  day,  the  air  seems  to  be  almost  entirely 
colorless,  and,  as  the  heights  visible  to  the  eye 
are  partly  covered  with  snow,  <and  partly  exhibit 
a  dark,  and  from  the  contrast,  apparently  a  very 
dark  colored  rock,  the  slight  color  possessed  by 
the  air  cannot  be  recognised.  The  mountains 
therefore  seem  to  approach  quite  near  to  the 
spectator,  and  probably  most  so  to  those  who  have 
been  accustomed  to  view  mountains  through  a 
different  kind  of  atmosphere. 

Another  circct  of  the  want  of  trees,  shrubs,  and 
even  grasses  of  considerable  size,  is  the  feeling  of 
loneliness  which  seizes  not  only  the  man  of  re- 
flection, but  even  the  rudest  sailor.  There  is 
nothing  painful  in  this  sensation  ;  for  it  is  of  solemn 
and  elevating  character,  and  can  only  be  com- 
pared to  that  powerful  impression  which  a  visit  (o 
Alpine  heights  leaves  indelibly  fixed  on  the  mind. 
But,  nevertheless,  the  movement  of  animals  is 
occasionally  w^itnessed  in  Nova  Zembla.  Some- 
times a  large  gull  ( Lams ylancus)  may  be  descried 
floating  in  the  air,  even  at  some  distance  from  the 
coast,  or  a  swift  lemming  running  on  the  ground. 
Such  occurrences,  however,  are  not  sufticiently 
frequent  to  give  life  to  the  landscape. 

lu  still  weather  there  is  a  want  of  sounds  and 
sufficient  movement,  when  an  expedition  is  made 
into  the  interior,  after  the  departure  of  the  mi- 
merons  geese  which  moult  on  the  lakes.  The  few 
land  birds  of  Nova  Zembla  give  forth  no  notes, 
and  the  comparatively  even  less  abundant  insects 
produce  no  noise.  The  polar  fox  is  only  to  be 
heard  during  the  night.  This  total  absence  of 
sound,  whicliismore  remarkable  in  calm  weather, 
reminds  the  traveller  of  the  stillness  of  (he  grave  ; 
and  the  lemmings,  issuing  from  the  earth,  moviiig 
along  in  a  straight  line,  and  then  speedily  dis- 
appearing again  in  tlie  ground,  may  bo  comparetl 
to  spectres.  Notwithstanding  these  signs  of  animal 
life,  it  really  seems  entirely  wanting,  owing  to 
the  small  anio\int  of  movement  visible.  In  other 
parts  of  the  world  we  arc  accustomed  to  have  the 
slightest  breath  of  wind  rendered  ai]i)arent  by 
means  of  llie  leaves  of  lofly  plants  and  trees  ;   hut 
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a  gentle  breeze  has  no  effect  on  the  diminutire 
plants  of  the  high  north — they  almost  look  like 
painted  representations  of  vegetation.  There  are 
almost  no  insects  employed  in  satisfying  their  little 
■wants  upon  them.  Of  the  numerous  family  of  the 
beetles  only  one  individual  was  found,  viz.,  a 
chrysomela,  which  is  perhaps  a  new  species  It  is 
true  that  on  warm  days,  and  in  mild  places,  for 
example,  near  little  projecting  masses  of  rock,  a 
bee  may  be  seen  on  the  wing,  but,  as  on  moist 
days  with  us,  no  humming  is  to  be  heard.  Flies 
and  gnats  are  more  abundant;  but  even  these  are 
80  rare,  and  at  the  same  time  so  quiet  and  dull, 
that  they  must  be  sought  for  in  order  to  be  re- 
marked. The  most  striking  proof  of  the  scarcity 
of  the  insect  tribe,  is  afforded  by  the  fact,  that 
the  carcass  of  a  walrus,  which  had  lain  fourteen 
days  on  the  coast,  was  found  to  be  just  as  devoid 
of  insect  larvce  as  the  bones  of  animals  killed 
on  previous  years,  although  portions  of  dried  flesh 
were  not  wanting. 

The  coast  of  Nova  Zembla  is  much  more  ani- 
mated than  the  interior,  owing  to  the  number  of 
sea  birds  which  there  build  their  nests.  Their 
number  and  variety  are  certainly  not  so  great  as 
on  the  Norwegian  coasts  or  on  some  islands  and 
cliffs  of  Iceland,  but  still  the  sea-shore  is  thickly 
peopled  by  them  in  some  places,  on  approaching 
■which  the  traveller  is  received  with  a  h  ud  noise. 
The  foolish  Guillemot  (Uria  Troile)  especially, 
■whose  abundance  equals  that  of  all  the  other  birds 
taken  together,  lives  in  colonies  of  this  description. 
The  great  grey  gull  (Larus  glaucus.)  named  by 
the  Dutch  fishers,  either  from  respect  or  want  of 
it,  the  Burgomaster,  builds  its  nest  on  the  summits 
of  isolated  rocks,  and  allows  no  other  bird  to 
approach  it.  It  seems  to  regard  itself  as  the  lord 
of  this  creation,  for  it  has  confidence  enough,  in 
the  presence  of  a  whole  party  of  the  fishers,  to 
carry  off  fish  that  have  been  thrown  by  them  on 
the  sea-shore. 

These  birds  are  the  best  proof  that  more  is  to 
be  obtained  from  the  bottom  of  the  sea  than  from 
the  dry  land.  In  fact,  the  great  mass  of  animal 
life  is  here  buried  under  the  surface  of  the  ocean. 
Small  crabs  are  particularly  abundant,  and  more 
especially  Gammari,  which  surround  a  piece  of 
flesh  thrown  into  the  water,  almost  in  as  great 
numbers  as  the  gnats  which  collect  about  a  warm- 
blooded animal  in  Lapland. 

Although  the  vegetation  is  so  sparing,  yet  it 
supports  a  multitude  of  lemmings.  Gentle 
acclivities  are  frequently  burrowed  by  them  in  all 
directions.  But  still  the  number  of  these  creatures 
is  not  nearly  so  gi-eat  as  one  would  be  led  to 
believe  by  the  multitude  of  excavations;  for  most 
of  them  are  empty,  as  is  easily  proved  by  the  use 
of  dogs ;  but,  nevertheless,  their  number  is  so 
considerable,  as  to  make  us  ask  ourselves  how  so 
many  lemmings  can  subsist  on  so  meagre  a 
vegetation. 

Though  not  so  abundant  as  the  lemmings,  Polar 
foxes  are  rather  common.  They  find  abundant 
food  in  lemmings,  young  birds,  and  the  animals 
thrown  ashore  by  the  waves.  Polar  bears  are 
rarely  seen  in  summer,  either  because  they  avoid 
places  where  they  scent  human  beings,  or  because 
they  only  collect  at  those  points  on  the  coast 
■where  there  is  ice.  Tlie  rein-deer,  also,  owing  to 
the  number  of  walrus-fishers  who  pass  the  winter 
there,  have  become  scarce,  at  least  on  the  west 
coast,  during  the  last  few  years.  Not  only  were 
but  very  few  killed  during  our  stay  in  the  country, 
but  one  of  the  parties  wlio  had  spent  the  previous 


winter  in  Nova  Zembla,  and  had  been  instructed 
to  support  themselves  by  hunting  the  rein-deer, 
had  not  been  able  to  obtain  any.  Wolves  and 
common  foxes  which,  occasionally  occur,  at  least 
in  the  southern  half  of  Nova  Zembla,  seem  never 
to  have  been  numerous.  With  the  above  enume- 
ration, the  notice  of  the  land  mammalia  would  be 
complete,  were  it  not  that  Messrs.  Pachtussow 
and  Iviwolka,  during  their  winter  residence  in  a 
hut,  saw  a  little  white  animal,  which  they  call  a 
mouse  in  their  journal. 

The  sea  mammalia  are  more  important ;  for,  in 
their  pursuit,  many  expensive  expeditions  are 
yearly  fitted  out  by  the  inhabitants  of  the  White 
Sea :  whose  success,  however,  is  unfortunately 
so  precarious,  that  they  may  truly  be  compared  to 
a  game  at  hazard.  When  the  sea  is  unusually  free 
of  ice,  the  losses  are  very  great ;  but  the  success 
of  a  single  day  may  make  up  the  loss  of  a  whole 
year.  For  this  reason  these  hunting  undertakings 
have  been  renewed  year  after  year  for  centuries, 
although  they  are  sometimes  complete  failures. 

The  most  valuable  animal  in  these  marine 
hunting  expeditions  is  the  walrus ;  and  next  to  it 
is  the  dolphin  (Delphinus  leucas),  termed  the 
white  whale,  but  which  there  receives  the  name  of 
Bjelucha  Bjeluga.  Among  the  seals,  the  species 
which  affords  the  richest  return,  both  on  account 
of  its  size  and  its  abundance  of  fat,  is  the  sea-hare 
(  Fhocaleporina),  Lep. 

Of  the  cetacea,  this  sea  contains,  more  especially, 
a  species  of  whale  belonging  to  the  subdivision 
termed  Fin-fish  or  Baltenoptera,  with  very  short 
whiskers.  They  are  but  rarely  seen  in  the  sea 
round  Nova  Zembla,  and  one  hears  nothing  of 
any  being  stranded  on  the  coast.  Nearer  the 
north  coast  of  Lapland,  where  they  are  stranded 
almost  every  year  in  the  Bay  of  Motowsk,  they 
are  so  numerous  that  it  is  surprising  that  early 
attempts  have  not  been  regularly  followed  up,  and 
new  enterprises  carried  on  with  perseverance  for 
the  pursuit  of  this  animal.  It  may  be  at  the  same 
time  remarked,  that  it  is  undoubtedly  diflicult  to 
kill  it.  The  Narwal  (Monodon  monoceros)  is 
much  rarer,  and  is  only  met  with  near  the  ice. 
As  to  dolphins,  besides  the  Delphinus  leucas,  there 
is  also  the  Delphinus  orca,  and  a  small  species, 
regarding  which  I  have  not  been  able  to  ascertain 
whether  it  is  the  Delphinus  delphus  or  Delphinus 
phoccEna. 

The  marine  mammiferous  animals  of  Nova 
Zembla,  would  therefore  be  the  same  as  those 
known  to  occur  in  the  Spitzenbergen  and  Green- 
land seas,  if  the  (Jreenland  whale  extended  so 
far.  On  the  other  hand,  Spitzbergen  and  Nova 
Zembla  differ  in  a  striking  manner  in  their 
feathered  inhabitants.  The  latter  indicates  by  its 
birds  the  proximity  to  a  continent.  It  is  richer 
in  species,  but  is  at  the  same  time  less  interesting 
for  the  naturalist,  as  many  of  these  species  are  the 
same  which  yearly  visit  us,  and  partly  remain 
with  us,  but  of  which  another  portion  proceed  to 
Nova  Zembla,  in  order  to  pass  their  breeding 
season  in  undisturbed  tranquilty. 


ATMOSPHERIC  ELECTRICITY. 

The  appearances  indicating  an  approaching  thun- 
der storm  are  generally  a  dense,  low,  black  cloud, 
in  one  direction,  and  a  few  ragged,  light  clouds, 
in  the  opposite  part  of  the  heavens.  These  latter 
gradually  approach  the  former,  stretching  out  long 
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filaments  until  they  collapse  with  it,  and  thus 
form  in  the  air  an  immense  charged  conductor, 
possessing  the  same  powers  upon  the  bodies  it 
passes  over,  or  meets  with  in  its  passage,  as  our 
common  conductor  has  upon  those  presented  to  it. 
If  a  cloud  of  this  kind  meet  with  another  cloud, 
differently  electrified  from  itself,  the  electric  mat- 
ter flies  off  to  all  parts :  hence  arise  flashes  of 
lightning,  and  the  air  which  has  been  divided  by 
the  passage  of  the  fluid  collapsing  together,  causes 
the  awful  report  of  the  thunder,  or  what  is  still 
more  frequently  the  case,  the  charged  cloud  passes 
over  some  part  of  the  earth  in  a  different  state 
from  itself,  when  the  lightning  darts  downwards 
or  upwards,  to  restore  the  equilibrium — upwards 
if  the  cloud  be  negative,  which  is  very  rarely  the 
case;  or  downwards  if  the  cloud  be  positive;  or 
if  the  elemental  strife  be  between  the  two  clouds, 
the  fluid  passes  from  the  one  to  the  other  without 
touching  the  earth,  and  therefore  is  not  to  be 
apprehended.  The  resistance  of  the  air  occasions 
lightning  to  appear  zizgag  or  forked,  but  some- 
times it  descends  in  a  straight  line,  and  rolls 
along  the  ground  like  a  ball :  this  is  most  to  be 
dreaded,  as  it  shows  the  fluid  to  be  very  near  us, 
and  also  in  vast  quantity.  In  a  thunder  storm 
also  we  find  that  its  violence  increases,  until  a 
very  vivid  flash,  and  consequently  a  very  loud 
clap  of  thunder,  expends  the  violence  of  the  storm 
and  then  soon  subsides.  It  is  thought  by  many, 
that,  at  the  time  of  this  vivid  flash,  a  body  falls 
to  the  ground,  which  has  been  called  a  thunder- 
bolt. This  opinion,  however,  is  quite  erroneous  : 
no  body  whatever  of  a  metallic  nature  attends 
any  passage  of  the  electric  fluid — the  substance 
thus  consecrated  by  superstition  is  a  nodule  of 
sulphuret  of  iron. 

The  very  appearance  of  lightning  induced  phi- 
losophers long  to  believe  that  it  was  only  a  grander 
species  of  electricity,  excited  without  the  inter- 
vention of  human  art;  but  the  proof  that  they 
should  be  actually  the  same  fluid,  and  should  arise 
from  the  same  cause,  and  be  subject  to  the  same 
laws,  was  reserved  for  the  comprehensive  and 
active  mind  of  Dr.  Franklin.  He  made  the  bold 
assertion,  and  with  a  common  kite  brought  light- 
ning from  the  clouds,  and  proved  his  assertion  by 
pertorming  with  it  all  the  experiments  then  known. 
(See  No.  8  for  a  description  of  "  The  Electric 
Kite.") 

The  identity  of  lightning  with  the  electric  fluid 
does  not  depend  for  proof  upon  appearances  only, 
their  similarity  is  observed  throughout  all  their 
numerous  effects. 

1.  Lightning  destroys  animal  and  vegetable  life, 
so  does  the  electric  fluid. 

2.  The  rapidity  of  the  passage  of  boHi  tends  to 
show  their  identity. 

3.  Lightning  sometimes  renders  steel  magnetic, 
so  does  electricity. 

4.  Lightning  melts  metals,  so  does  electricity. 

5.  Lightning  rends  to  pieces  trees,  houses,  and 
other  bodies  opposed  to  its  passage,  so  does 
electricity. 

6.  Lightning  sets  fire  to  stacks,  ships,  buildings, 
&c.,  and  these  effects  are  easily  imitated  by  an 
electrical  machine. 

Their  identity  therefore  is  firmly  established, 
and  it  becomes  us  next  to  consider  by  what  means 
the  electric  fluid  becomes  so  disturbed,  as  to  give 
rise  to  these  effects.  The  greatest  cause,  and  one 
fully  adequate  to  produce  all  these  appearances, 
is  evaporation. 


Ex. — Place  upon  the  cap  of  a  gold-leaf  elec- 
trometcr  a  tin  cup,  in  which  place  a  piece  of  hot 
iron,  or  cinder  from  a  coal  fire,  and  sprinkle  upon 
it  a  few  drops  of  water.  Immediately  the  latter 
rises  in  vapor  the 'gold  leaves  will  diverge  with 
negative  electricity. 


Thus  it  is  proved,  that  whenever  water  is  rarefied 
by  heat  its  capacity  for  the  fluid  is  increased,  it 
therefore  carries  up  with  it  a  large  quantity,  thus 
increasing  what  already  exists  there.  The  whole 
amount  of  the  fluid  thus  disturbed  may  be 
imagined,  by  stating  that  5,280  millions  of  tuns 
of  water  are,  as  is  supposed,  evaporated  from  the 
Mediterranean  sea  alone  in  one  summer's  day. 
It  must  be  observed,  that  other  causes  are  also  in 
action,  as  currents  of  wind  impinging  upon  the 
earth's  surface,  the  motions  of  all  bodies,  chemical 
change,  &c.,  sometimes  adding  to  this  accumu- 
lation, sometimes  decreasing  it,  and  thus  it  is  that 
different  parts  of  the  air  are  diff"erently  electrified 
at  the  same  time.  When  this  takes  place  to  any 
great  extent  some  phenomena  occurs  to  restore 
the  equilibrium  between  them.  In  pursuance  of 
these  ideas,  it  may  be  observed,  that 

1st. — Electrical  phenomena  take  place  in  all 
climates  whenever  the  sun's  rays  have  accumu- 
lated a  considerable  quantity  of  vapour,  and  in 
the  hottest  climates  these  phenomena  are  pro- 
duced on  a  scale  of  the  most  tremendous  mag- 
nitude. 

2nd. — When  evaporation  is  assisted  by  collateral 
causes,  electrical  changes  occ\ir  with  greater  ac- 
tivity. The  eruption  of  a  volcano  is  always 
attended  by  lightning,  and  the  regions  that  sur- 
round the  extensive  sands  of  Africa,  where  the 
action  of  the  sun's  rays  is  assisted  by  reflection 
from  an  arid  soil,  are  remarkable  for  violent 
storms  and  tempests — the  air  roasted  in  its  passage 
over  these  sands,  producing  a  rapid  evaporation 
of  the  first  water  it  meets  with,  and  becoming 
thereby  so  loaded  with  moisture  as  to  evoivo 
copious  streams  and  showers  on  any  sudden 
diminution  of  temperature  :  thus  when  it  reaches 
the  surface  of  the  ocean  on  the  W.  of  Africa,  it 
occasions  the  dreadful  hurricanes  and  terrific 
lightnings  so  common  on  the  coast  of  Guinea; 
and  such  are  also  the  electrical  phenomena  of  all 
high  ranges  of  mountains,  for  their  icy  summits 
occasion  a  condensation  of  the  healed  and  moist 
winds  which  pass  over  them  :  hence  the  magni- 
ficent lightnings  of  the  Cordilleras,  and  the 
coruscations  of  the  Alps.  In  tlie  tropic ;il  regions, 
the  NE.  and  SW.  trade  winds  are  cojitinually 
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bringing  masses  of  cool  air  towards  the  equator. 
The  electric  fluid  is  therefore  disturbed,  and  thus 
are  occasioned  those  universal  electric  diffusions 
■which  give  the  sky  the  appearance  of  being 
covered  in  every  direction  with  one  continued 
sheet  of  lightning. 

3rd. — Electrical  changes  are  most  frequent  when 
evaporation  and  condensation  succeed  each  other 
most  rapidly — for  instance,  when  a  quick  suc- 
cession of  rain  and  sunshine  occurs,  such  variable 
weather  is  most  frequently  attended  by  thunder 
storms.  Even  the  diurnal  changes  of  heat  and 
cold  are  amply  sufficient  to  account  for  those 
ruddy  tints  and  streaming  flashes  which  are  known 
as  summer  lightning. 


SUGARS. 
C Resumed  from  page  328. J 

Grape  Sugar. — Under  this  title  are  included 
the  sugars  which  exist  naturally  in  the  grape,  the 
Jig,  theja/M??J,  the  chesnut,  and  the  dog-grass,  as 
well  as  in  mushi-ooms,  honey,  and  diabetic  urine, 
and  those  which  are  obtained  artificially  from 
ivoody  matter  and  starch.  It  hardly  differs  from 
the  former,  unless  in  its  crystallization,  which  as- 
sumes a  cauliflower  shape.  The  mode  of  ex- 
tracting it  is  different  according  to  the  composition 
of  the  juices  of  the  various  plants,  and  the  pre- 
sence or  absence,  as  well  as  the  nature,  of  their 
various  acids  and  salts. 

Grape  Sugar  properly  so  called.  The  grape 
juice  is  expressed,  and  its  acid  is  saturated  with 
chalk,  or  rather  with  powdered  limestone.  After 
the  precipitate  has  been  removed,  it  is  clarified 
with  blood  or  white  of  egg,  and  evaporated  to 
the  specific  gravity  of  1.321.  It  is  then  allowed 
to  rest  for  a  few  days,  when  it  will  be  found  to 
have  crystallized.  It  is  then  washed  and  pressed. 
To  remove  its  color  animal  charcoal  is  employed. 
Proust  gained  the  great  prize  off'ered  by  Napoleon 
for  the  discovery  of  an  easy  process  by  which 
sugar  might  be  profitably  extracted  from  grape 
juice  in  quantity  sufficient  for  the  demands  of  the 
south  of  Europe. 

Sugar  of  Honey. — The  purest  honey  is  composed 
of  crystallizable  sugar  similar  to  that  of  grape, 
and  of  uncrystallizablc  synip,  similar  to  molasses. 
The  less  pure  kinds  contain  also  an  acid  and  a 
portion  of  wax ;  and  those  which  are  extracted 
from  the  combs  with  least  care,  such  as  the  honey 
of  Brittanny,  contain  fragments  of  the  larvse, 
which  render  them  liable  to  putrefaction.  The 
most  esteemed  kinds  of  honey  are  those  of  Mount 
Hymettus,  of  Mount  Ida,  of  Mahon,  and  of  Cuba, 
and  next  them  those  of  the  Gatinais  and  Nar- 
bonne,  whose  mild  climates  are  more  favorable  to 
the  growth  of  the  labiated  plants  than  that  of 
the  north  of  France. 

It  has  been  much  disputed  whether  honey  is 
collected  or  produced  by  the  bee.  In  order  to 
reply  to  this  question,  it  must  be  admitted  that 
honey  is,  in  the  first  instance,  the  food  of  the  bee, 
and  that  besides,  the  juice  of  the  nectaries  of  the 
flowers  which  the  insect  sucks  is  scarcely  at  all 
different  from  the  honey  which  it  deposits  in  the 
combs.  It  must  also  be  admitted  that  a  part  of 
this  juice  having  served  for  the  nourishment  of 
the  bee  must  have  undergone  an  alteration,  and 
that  consequently  the  unaltered  portion  which  is 
deposited  by  the  bee  is  the  surplus  which  was  not 
required  for  its  nourishment,  but  disgorged  and 
laid  up  as  a  provision  against  winter.     This  unal- 


tered surplus  is  often  mixed  with  what  has  been 
acted  on,  and  hence  the  mixture  of  crystallizable 
and  uncrystallizablc  sugar  found  in  honey. 

These  two  portions  may  be  separated  by  wash- 
ing the  honey  in  alchohol,  and  compressing  the 
mass  between  the  folds  of  a  thick  cloth,  by  which 
means  the  whole  of  the  uncrystallizable  syrup  is 
removed.  The  extraction  of  this  sugar  could 
not,  however,  be  made  a  source  of  profit. 

Sugar  of  Dog-grass  (Triticum  Repens)  and 
Mushrooms. — It  is  by  means  of  alchohol  that  the 
sugar  of  these  two  sorts  of  plants  is  obtained, 
after  the  juice  has  been  evaporated  to  dryness. 
The  sugar  of  mushrooms,  which  has  less  sweet- 
ness than  cane  sugar,  crystallizes  in  long  quad- 
rangular prisms  with  a  square  base,  and  that  of 
the  dqg-grass  in  groups  of  very  delicate  needles. 

Sugar  of  Chesnuts. — The  solution  obtained  by 
washing  the  mashed  fruit  with  water  is  heated 
and  filtered,  after  which  it  is  concentrated  ;  it 
slowly  deposits  the  sugar,  which  must  be  separated 
by  pressing  from  the  substances  which  alter  its 
properties. 

Sugar  of  Diabetes  Mellitus. — Subacetate  of  lead 
is  to  be  added  to  the  urine  of  persons  labouring 
under  this  disease,  which  throws  down  the  animal 
matter.  It  is  then  filtered,  and  the  excess  of  lead 
is  removed  by  a  current  of  hydro-sulphuric  acid. 
It  is  then  evaporated  to  the  consistence  of  a  syrup, 
and  the  sugar  crystallizes. 

Sugar  of  Starch  and  Woody  Matter,  or  Arti- 
ficial Sugars. — The  length  of  boiling  required  is 
diminished  by  using  a  larger  proportion  of  sul- 
phuric acid.  The  whole  of  the  starch  may  be 
converted  into  sugar  in  a  few  hours,  if  it  be 
treated  with  1-lOth  of  its  weight  of  sulphuric 
acid.  Fecula  yields  104  per  cent,  of  sugar,  and 
this  process  is  now  carried  on  on  the  large  scale. 
The  acid  previously  diluted  is  heated  by  steam, 
and  when  it  is  ali.aost  boiling  the  starch  is  diffused 
in  it.     The  operation  is  terminated  in  a  few  hours. 

(To  be  continued.) 


TANNING,  OR  CONVERSION  OF  ANIMAL 
HIDES  OR  SKINS  INTO  LEATHER. 

This  process  is  founded  on  the  affinity  which  is 
known  to  exist  between  the  gelatinous  part  of  the 
hide,  and  the  tan  or  astringent  principle  of  oak 
bark,  and  other  vegetable  substances. 

It  is  well  known  that  unless  hides  are  speedily 
dried  they  become  putrid,  and  consequently  unfit 
for  use.  But  even  although  they  be  successfully 
jdried,  they  are  still  unfit  for  the  manufacture  of 
shoes  and  other  necessary  articles  ;  being  permeable 
to  moisture,  and  liable  to  be  soon  destroyed  by 
friction.  Consequently,  in  almost  every  country 
where  animal  hides  are  used  for  purposes  of  con- 
venience, they  are  made  to  undergo  certain  modes 
of  treatment,  which  render  them  not  only  imper- 
meable to  water,  but  also  tougher,  and  more  pliable, 
so  as  to  be  easily  and  advantageously  worked. 

The  combination  of  the  vegetable  astringent 
principle  or  tannin,  with  the  gelatine,  (which  forms 
almost  the  whole  of  the  hide,)  changes  it  into  lea- 
ther, which  is  a  substance  totally  different  in  its 
properties  to  the  hide  in  the  raw  state.  To  tan  a 
hide  then  is  to  saturate  it  w  ith  tannin. 

Previous  to  the  operation  of  tanning,  the  raw  or 
green  hides  must  undergo  the  process  of  washing 
and  scouring,  to  free  them  from  foreign  matter,  and 
to  remove  the  hair.     Hides  are  first  put  to  steep  in 
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water,  either  pure  or  acidulated,  to  clear  tliem  of 
the  blood  and  filth  they  may  have  collected  in  the 
slaughter-house.  They  are  left  to  soak  in  the 
water  for  some  time,  and  then  handled,  or  trod 
upon  by  the  feet,  the  better  to  cleanse  them  of  all 
impurities.  If  the  hides  are  dry,  they  are  steeped 
a  longer  time,  sometimes  for  four  days,  or  longer, 
according  to  the  season  of  the  year,  and  care  is 
taken  to  draw  them  out  once  a  day,  in  order  to 
stretch  them  on  a  wooden  horse  or  beam.  These 
two  operations  are  repeated  till  the  skin  becomes 
raised  or  well  softened.  A  running  stream  is  ne- 
cessary in  these  operations,  else  the  bides  cannot 
fail  of  being  ill  prepared. 

When  the  hides  have  been  well  raised,  and  sof- 
tened, they  are  next  freed  from  the  hair,  by  the 
application  of  lime.  In  all  tanneries  pits  are  formed 
having  their  sides  lined  with  stone  or  brick,  in 
which  lime  stone  is  slacked,  so  as  to  form  milk  of 
lime.  Of  these  there  are  three  kinds,  according  to 
the  strength  of  the  lime.  The  hides  intended  to 
be  scoured  are  first  put  into  the  weakest  of  these 
pits,  wherein  they  are  allowed  to  remain,  until  the 
hair  readily  yields  to  the  touch. 

If  this  liquor  be  not  sufficiently  active,  the  hides 
are  removed  to  the  next  in  gradation,  and  the  time 
they  have  for  soaking  is  longer  or  shorter,  in  pro- 
portion to  the  strength  of  the  lime,  the  temperature 
of  the  air,  and  the  nature  of  the  hides.  Those  of 
sheep  require  to  remain  in  the  pits  only  a  few  days. 
It  has  been  proposed  to  substitute  lime  water  in 
place  of  the  milk  of  lime.  But  though  the  lime 
water  acts  at  first  with  sufficient  strength,  its  action 
is  not  sufficiently  permanent,  and  in  order  to  suc- 
ceed in  clearing  the  hides,  it  is  necessary  to  renew 
it  occasionally.  In  some  tanneries,  after  the  hides 
have  been  kept  in  the  pits  for  a  short  time,  they  are 
piled  up  in  a  heap  on  the  ground  ;  in  which  state 
they  are  suffered  to  remain  for  eight  days,  after 
which  they  are  returned  into  the  same  pits  from 
whence  they  were  taken,  and  this  process  is  repeated 
till  the  hair  can  be  easily  scraped  off. 

Hides  may  also  be  cleansed,  by  subjecting  them 
to  an  incipient  fermentation,  produced  by  souring 
a  mixture  of  barley  flour  in  warm  water,  and 
soaking  the  hides  in  it,  till  they  are  sufficiently 
swelled  and  softened  to  admit  of  being  cleared  from 
the  hair.  In  each  tan  house  are  placed  several 
tubs  full  of  this  acid  liquor,  which  is  of  different 
strengths  in  proportion  as  it  is  soured.  In  those 
containing  the  weakest  liquor,  the  hides  are  first 
soaked,  handled,  and  washed  ;  and  after  two,  or  at 
most,  three  of  these  operations,  they  are  sufficiently 
prepared  to  admit  of  being  freed  from  the  hair. 
If  more  easily  procured,  rye-flour  may  be  sub- 
stituted for  barley. 

The  Calmuck  Tartars  employ  sour  milk  with  the 
same  view,  and  Psciffer  proposes  the  use  of  the 
acid  water  obtained  from  the  distillation  of  coal 
and  turf.  It  indted  appears  sufficiently  ascer- 
tained, that  all  the  vegetable  acids,  and  even  diluted 
sulphuric  acid,  answer  equally  well  for  this  purpose. 

In  some  tanneries  they  cleanse  the  hides  by 
throwing  salt  over  the  one-half  of  the  skin,  and 
doubling  tke  other  half  over  it ;  in  proportion  as 
each  hide  is  salted,  they  are  laid  one  above  another, 
and  the  whole  are  covered  with  straw  or  flax  ;  fer- 
mentation soon  begins,  after  which  they  are  turned 
once  or  twice  daily,  until  they  are  found  to  be  in  a 
proper  state  for  removing  the  hair.  They  may  be 
cleansed,  however,  much  in  the  same  manner, 
without  the  employment  of  salt,  by  piling  them  up 


on  a  bed  of  litter,  and  covering  tliem  with  the  same 
material  for  twenty-four  hours.  At  the  end  of  this 
period  they  are  turned  over,  and  afterwards  ex- 
amined twice  a  day,  in  order  to  ascertain  when  the 
hair  may  be  readily  removed. 

In  some  tanneries  the  hides  are  buried  in  dung, 
while  in  others,  they  are  simply  exposed  in  a  dose 
apartment,  termed  a  smoke  house,  heated  by  means 
of  a  tan  fire,  wliich  gives  out  smoke  without  flame. 
The  hides  are  suspended  on  long  poles  placed  across 
these  a])artmeiits,  which  are  much  heated. 

All  the  methods  in  which  fermentation  is  em- 
I>loyed  are  termed  heating  processes.  In  whatever 
manner  this  operation  has  been  conducted,  as  soon 
as  the  hair  is  in  a  fit  state  to  be  removed,  it  is 
scraped  oft",  on  the  wooden  horse,  by  means  of  a 
blunt  knife,  or  by  a  whet-stone.  This  operation  is 
not  only  intended  to  remove  the  hair,  but  likewise 
the  scarf-skin  or  epidermis,  which  is  of  a  very 
different  nature  from  that  of  the  true  skin.  It  is 
insoluble  in  water  and  alcohol ;  is  soluble  in  acids, 
but  not  susceptible  of  combination  with  tan,  so 
that  when  left  on  the  hide  the  tan  can  only  pene- 
trate through  the  under  side,  by  which  means  the 
process  of  tanning  is   rendered  extremely  tedious. 

There  are  many  vegetable  substances  which 
possess  the  tanning  principle,  or  tannin ;  but  those 
which  possess  most,  are  the  oak,  alder,  willow,  and 
Peruvian  barks,  also  the  gallnut.  The  Peruvian 
bark,  from  its  scarcity  and  high  price,  is  only  used 
in  medicine.  As  oak  bark  possesses  more  tan  than 
any  other  vegetable  substance  it  is  generally  used 
for  tanning.  This  bark,  being  stripped  from  those 
trees  which  are  cut  down  in  the  spring  of  the  year, 
is  dried  in  covered  heaps,  in  the  open  air.  It  is 
then  ground  to  a  coarse  powder  in  a  mill,  and 
mixed  with  water  in  the  tan-pits.  The  infusion  or 
liquor  which  is  of  a  brownish  amber  color,  is  called 
ooze  ;  but  is,  properly  speaking,  a  solution  of 
tannin  and  other  vegetable  matters. 

The  hides  being  scoured,  raised,  and  softened, 
are  first  subjected  to  the  action  of  weak  ooze  in  one 
of  these  pits  ;  here  they  remain  for  several  weeks, 
and  in  the  interim,  are  frequently  agitated,  or 
handled.  From  thence,  it  is  removed  to  a  pit  con- 
taining a  stronger  infusion,  where  it  remains  for 
a  considerable  time  ;  that  is,  until  it  has  absorbed 
all  the  tan,  It  is  now  immersed  in  a  still  stronger 
infusion,  and  so  on.  When  the  hide  has  attained 
the  color  of  cinnamon  bark  on  its  outside,  and 
when  its  internal  parts  are  equally  brown 
when  cut  through  with  a  knife,  it  has  received  its 
full  dose  of  tan,  and  is  converted  into  leather. 
But  if  a  white  or  greyish  streak  njipear  in  the 
centre  of  the  hide  or  skin,  it  is  to  be  again  immersed 
in  the  tan-pit.  Calf-skins  require  only  about  two 
or  three  months  before  the  process  of  tanning  is 
finished,  whereas  ox-hides  are  not  perfectly  con- 
verted into  leather  for  six,  eight,  or  even  fifteen 
months. 

When  perfectly  tanned,  the  hides  are  taken  out, 
drained,  passed  between  two  iron  cylinders,  that 
they  may  become  pliant,  and  are  then  iiung  up  in  a 
drying  house,  until  they  become  perfectly  dry  by 
exposure  to  the  air.  The  smaller  hides  now  undergo 
the  operation  of  currying,  which  renders  them 
pliant,  and  reduces  them  to  an  uniform  thickness. 
This  consists  in  cutting,  soaking,  paring,  scouring, 
stretching,  and  oiling.  The  leather  is  then  blackened 
by  a  composition  of  lamp-black,  oil,  and  tallow, 
which  is  rubbed  hard  into  tlic  fleshy  side.  It  is 
now  fit  for  sale. 


if 
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It  is  to  be  observed,  that  leather  would  be  tanned 
much  sooner,  and  equally  well,  if  the  tan-pits 
were  made  within  a  building,  so  as  to  be  secured 
from  rain  ;  and  if  the  building  were  furnished 
with  flues  or  steam  pipes,  so  as  to  keep  the  tem- 
perature of  the  vats  constantly  at  a  full  summer 
heat.  Another  important  improvement  might  be 
made  in  tanning,  if  the  skins  were  hung  vertically 
in  the  pits,  so  that  the  tanning  liquor  might,  from 
the  first  part  of  the  process,  touch  every  part  of 
the  skin  equally. 

(To  he  cmitinued.J 

To  the  Editor  of  the  Magazine  of  Science. 

Dear  Sir. —  In  No.  39  of  your  Magazine,  a  cor- 
respondent has  replied  to  the  query — 103  :  "  Is 
there  any  way  of  trisecting  an  angle  geometri- 
cally?" (-which  of  course  means  any  given  angle,) 
by  an  extract  from  a  I'^rench  author.  Now  it  is 
quite  clear  that  Hibernicus  either  has  not  under- 
stood Montucla,  or  that  they  have  both  fallen  into 
an  error :  for  supposing  it  to  be  possible  to  construct 
the  figure  so  that  the  part  D  E  of  the  line  B  D  E 
shall  be  equal  to  twice  the  diagonal  A  B,  (for 
doing  which  no  instructions  are  given,)  then  has 
he  only  trisected  half  a  right  angle,  (which  can  be 
djone  in  a  much  simpler  manner,)  and  if  the  given 
angle  should  happen  to  be  greater  or  less  than 
half  a  right  angle,  then  his  method  would  fail,  as 
the  following  will  prove  : — 

G  B 


Let  A  B  C  be  any  given  angle  less  than  half  a 
right  angle  ;  construct  the  figure  as  in  page  312  ; 
then  by  Montucla's  proof,  the  angle  O  E  A  is 
equal  to  half  of  the  angle  A  B  D  ;  so  far  he  is 
right:  but  because  the  line  G  B  is  the  opposite 
side  of  a  parallelogram  to  A  C,  it  is  para,llel  to  it, 
therefore  the  lines  G  B  and  E  C  are  parallel,  and 
the  line  E  B  cuts  them,  consequently  the  angle 
G  B  E  is  equal  to  the  angle  O  E  A  :  but  because 
the  G  B  C  is  a  right  angle,  and  the  angle  A  B  C  is 
less  than  half  a  right  angle,  the  angle  G  B  A  must 
be  greater  than  half  a  right  angle,  therefore  the 
angles  O  E  A  and  A  B  D  together,  must  be  ^rj-ea^er 
than  half  a  right  angle,  consequently  they  are  not 
equal  to  A  B  C,  and  therefore  A  B  C  is  not  triple 
of  D  E  A . 

Again,  if  the  angle  A  B  C  is  greater  than  half  a 
right  angle,  then  the  angles  O  E  A  and  A  B  D 
together,  must,  by  the  same  rule,  be  less  than  half 
a  right  angle,  therefore  unequal  as  before. 


With  regard  to  Hibernicus's  own  method  of 
drawing  the  line,  twice  of  A  B  and  once  of  A  G, 
in  order  to  make  the  part  D  E  equal  to  twice  of 
A  B,  it  may,  by  a  parity  of  reasoning,  be  easily 


shown  to  be  correct  only  in  one  particular  circum- 
stance, and  therefore  not  meeting  the  general 
proposition. 

Now  if  the  angle  A  B  C  (fig  '2>  be  equal  to  or 
more  than  half  a  right  angle,  the  line  G  B  must 
be  greater  than  the  line  A  G ;  but  because  the 
line  D  B  is  the  hypothenuse  of  a  right  angled 
triangle,  it  must  be  greater  than  the  line  G  B, 
therefore  much  grcr.tci  than  A  G. 

Should;  however,  the  angle  A  B  C  be  less  than 
half  a  right  angle,  it  is  true  that  at  one  particular 
angle  B  D  would  equal  A  G,  but  only  at  that  one 
angle. 

I  have  stated  that  half  a  right  angle  might  be 
trisected  a  much  simpler  way  ;  it  is  thus — 


Let  X  Y  Z  be  half  a  right  angle ;  cut  off  any 
part  of  the  line  Y  Z  at  Z,  and  construct  upon  it 
the  equilateral  triangle  W  Y  Z ;  the  angle  VV  Y  X 
shall  equal  one-third  of  X  Y  Z. 

Because  all  the  interior  angles  of  a  triangle, 
(Euclid,  Book  1,  Prop.  32,)  are  equal  to  two 
right  angles  ;  the  angle  W  Y  Z  must  be  equal  to 
one-third  of  two  rig-lit  angles,  consequently  two- 
thirds  of  one  right  angle :  but  X  Y  Z  is  half  a 
right  angle,  take  it  away  from  W  Y  Z  and  it 
leaves  W  Y  X  equal  to  one-sixteenth  of  a  right 
angle,  therefore  W  Y  X  is  one  third  of  X  Y  Z. 

Your's  sincerely, 

S. 

P.S.  No  method  has  hitherto  been  discovered 
for  trisecting  any  given  angle,  and, moreover,  there 
is  an  offer  of  £10U  by  the  Royal  Society  to  any 
one  who  can  do  so,  and  prove  it. 


CORRESPONDENTS. 

C.  C.  fBristol.) — We  fear  there  is  no  remedy.     Had  the  crack 
/    been  confined  to  the  end,  a  strip  of  rag,  dijjped  in  hot  sealing 
wax,  might  have  saved  the  cylinder  for  a  time. 

J,  RiissEL,  (Liverpool.) — The  first  lime  such  a  cylinder  as  he 
describes  was  put  to  tlie  file,  it  would  burst.  Perhaps  he  is 
not  aware,  that  a  hole. is  always  left  through  one  cap  to 
prevent  this  ;  besides  which,  \vhut  he  suggests  would  be 
more  expensive — more  liable  to  fracture  froui other  causes, 
and  that  above-mentioned.  The  other  subject  we  will 
bear  in  mind. 

A.  X. — In  either  case  he  mentions,  the  distance  of  the  lenses 
may  be  from  6  to  12  inches,  according  to  the  size  of  the 
instrument 

Vkritas. — Mi.x  ox-gall  with  the  colors  or  ink. 

P.  Waostaff,  (Chester.)  —  We  are  obliged  for  his  letter, 
which  is  intended  for  inseriion  shortly. 

J.  Batkmax. — We  thank  him  for  his  courtesy,  and  hope  to 
avail  ourselves  of  it 

So  great  has  been  the  influx  of  letters  within  this 
week,  that  we  are  obliged  to  defer,  till  our  next,  answers 
to  others,  when  we  hope  to  make  an  arrangement  for  the 
future  which  will  be  satisfactory  to  all  correspondents. 

Communications,  Books  for  Review,  Inventions  for  Illus- 
tration, &c.,  to  be  addressed  to  the  Kditor,  at  55,  Great 
Prescot  Street ;  to  the  Printer ;  or  to  the  Publisher.  All 
Letters  must  be  post  paid. 

Printed  by  D.  Francis,  6,  White  Horse  Lane.  Mile  End  Road. 
Published  every  Saturday  by  W.  Brittain,  12,  Paternoster 
How,  and  may  be  had  of  all  Booksellers  and  Newsmen  in 
Town  and  Country. 
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WOLLASTON'S    CAMERA    LUCIDA,    AMI- 
Cl'S   DITTO,    AND  ALEXANDER'S 
GRAPHIC  MIRROR. 

Among  the  most  useful  of  optical  instruments  are 
those  which  enable  persons  unacquainted  with  per- 
spective to  take  correct  views  of  extended  scenes, 
or  of  isolated  objects,  such  as  the  Camera  Obscura, 
(see  Nos.  1  and  2  of  the  "  Magazine  of  Science,") 
the  Camera  Lucida,  cScc.  The  latter  instrument  in 
its  diflerent  modifications  it  is  our  present  object 

to  explain. 

The  Camera  T;ucida  is  an  invention  of  Dr.  Wol- 
laston,  (in  1807.)  It  is  more  compact  than  the 
Camera  Obscura,  and  adapted  to  delineate  objects 
in  a  superior  manner,  though  it  must  be  admitted 
that  the  difficulty  of  using  it  is  extremely  great. 
This  arises  chiefly  from  the  impossibility  of  the 
person  using  it  seeing  the  point  of  his  pencil  and 
the  reflected  object  at  the  same  time,  besides  which 
the  stress  upon  the  eye  is  very  injurious,  if  even 
moderately  long  continued.  The  construction  will 
be  seen  bv  the  following  cut.  The  general  form  of 
it  is  simikr  to  that  of  the  Graphic  Mirror,  repre- 
sented  on  the  foregoing  page,  to  which  we  shall 
afterwards  refer. 


Let  the  trapezium  A  B  C  E  represent  the  end  of 
a  prism  of  glass,  having  its  perpendicular  side   B 
presented  to  some  object  as  D.     The  rays  of  light 
from  this  object  pass  through  the  prism  until  they 
are  intercepted  by  the  side  E,  which  makes  with  B 
an  angle  of  67^° — here  being  thrown  off"  at  a  simi- 
lar angle,  they  strike  the  side  A,  which  side  makes 
with  E  an  angle  of  double  this,  or  135".     At  this 
place   they    are    again    reflected    towards  the   eye, 
looking  at  the  prism  from  above.     They  will  there- 
fore be  seen  at   the  horizontal  surfae  C  ;    but    this 
being  transparent  they  will  seem  seated  below  it 
upon  the  table,  or  any  thing  else  which  may  be 
underneath,  their  vividness  depending,  (other  things 
being  the  same,)  upon  their  nearness  or   distance 
from    C.      The  nearer  to    C    of  course    the    more 
brilliant  they  will  appear.       If   the  eye   be    thus 
placed,  and  so  as  to  look  wholly  through  the  prism, 
it  would  see  the   reflected  object  only,    and  if  a 
pencil  be  held  ready  to  trace  it,  the  pencil  would 
be  invisible,  because  the  rays  of  light  from  the  pen- 
cil strike  the  side  of  the  prism  at  A,  and  are  reflected 
from  it  at  an  angle  equal  to  that  of  their  impinge- 
ment,  therefore  never  reach  the  eye  at  all.     In  the 
next  case,  suppose  the  eye  looked  downwards,  but 
without  looking  through  the  prism,  it  woidd  see 
the  pencil,  but  not  the  object.      The  difficulty  then 
lies  here,  tliat  the  eye  at  the  same  time  must  look 
at  two  objects,  and  must  be  directed   so  as  to  look 
over  the  edge  of  the  prism,  and  half  through  the 
air  alongside  of  it. 


Amici  contrived  a  Camera  Lucida,  which  is  a 
very  great  improvement  upon  that  of  Wollaston : 
its  sectional  structure  is  as  follows  : — 


Suppose  A  to  be  a  triangular  prism  of  glass,  or 
else  a  metallic  speculum,  having  its  upper  side 
reflective,  and  connected  by  one  of  its  other  sides 
to  a  piece  of  plate  glass  DEC.  The  angle  which 
the  reflecting  surface  makes  with  the  side  of  the 
plate  glass  being  135".  The  rays  from  the  object  O 
impinge  upon  A,  are  reflected  to  B,  and  again  to 
the  eye,  which  looking  downwards  sees  the  object 
at  F,  through  the  piece  of  plate  glass  DEC.  The 
pencil  is  also  seen  through  the  plate  glass,  at  or 
near  the  same  point ;  and  as  both  are  seen  through 
the  same  medium,  much  less  fatigue  to  the  eye, 
and  facility  of  management  is  acquired,  than  by 
Dr.  WoUaston's  instrument,  where  the  sight  is 
to  be  carried  through  media  of  such  different 
density  as  glass  and  the  air. 

Another  construction,  which  is  also  due  to  Amici, 
is  as  follows  : — 


Let  A  represent  the  mirror  upon  which  the  light 
from  the  object  O  is  reflected.  (It  is  to  be  observed, 
that  in  this  instrument,  as  well  as  some  of  the 
others,  the  light  traverses  through  the  piece  of  plate 
glass,  yet  as  the  sides  of  it  are  exactly  parallel,  it 
is  not  diverted  from  its  course  ;)  and  D  E  C  the 
glass  as  before.  The  light  passes  to  the  inner  side 
of  A,  thence  to  B,  and  from  B  to  the  eye  above, 
which  beholds  the  object  at  F,  seen  through  the 
glass  as  before. 

The  Graphic  Mirror. — This  instrument  is  the 
invention  of  Mr.  Alexander,  of  Exeter,  and  appears 
to  be  superior  to  either  of  the  former  instruments. 
The  construction  of  it  will  be  easily  understood 
from  the  preceding  remarks,  (see  Figure  on  page  1.) 
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The  upper  part  of  the  instrument  consists  of  a 
triangular  box,  having  a  fixed  reflecting  mirror  or 
looking  glass  within  it,  and  a  transparent  plate  of 
glass  in  the  front,  and  which  is  capable  of  adjust- 
ment. The  rays  from  the  object  pass  through  the 
glass  to  the  reflector,  and  upwards  to  the  eye, 
which  sees  them  by  looking  through  the  small 
square  hole  at  the  top,  whtn  they  appear  at  X. 

The  form  or  general  frame-work  of  all  these 
instruments  is  similar,  and  easily  understood  from 
the  cut.  The  management  of  the  instrument  is 
best  given  in  the  Inventor's  own  words,  especially 
as  they  are  applicable  to  all  similar  contrivances. 

"  The  instrument  being  fixed  by  the  clamp  and 
screw  A  to  the  table  and  paper  on  wliich  the 
drawing  is  to  be  made  ;  look  through  the  eye-hole  F, 
having  the  front  of  the  case  B,  which  contain  the 
glasses  opposite  the  object  to  be  copied,  adjusting 
it  by  means  of  the  joints  C  and  D,  getting  the  first 
line  perpendicular,  the  whole  of  the  tracing  will 
prove  to  be  in  true  perspective. 

"  If  objects  can  be  seen  distinctly  on  the  upper 
part  of  the  paper  and  not  on  the  lower,  incline  the 
case  B  downwards  by  the  joints  C  and  D,  until  the 
reflected  image  is  on  the  part  of  the  paper  re- 
quired. 

"  Many  persons  upon  first  attempting  to  use  the 
instrument  occasionally  lose  sight  of  their  object 
or  pencil  by  an  unintentional  motion  of  the  eye  ; 
to  avoid  which,  contract  the  eye-hole  F,  by  means 
of  the  eye-piece  which  covers  it. 

"  The  greater  the  distance  from  the  object,  and  the 
higher  the  case  containing  the  glasses  is  from  the 
drawing  paper,  the  larger  the  image  will  be  repre- 
sented, which  is  obtained  by  the  sliding  tube  H, 
and  fixed  to  any  point  by  the  tightening  screw  I  : 
on  the  contrary,  the  nearer  the  object  and  shorter 
the  instrument,  the  smaller  the  drawing.  The 
sliding  tube  H  is  divided  for  the  purpose  of  ascer- 
taining the  height  of  the  instrument,  sliould  the 
drawing  not  be  finished  at  one  time. 

"  Some  little  attention  is  necessary  to  the  position 
for  taking  profiles,  sketching  flowers,  &c.  Darken 
one  half  the  window  to  shade  the  instrument,  and 
place  the  object  on  the  opposite  part  of  the  table 
in  the  light,  having  the  table  close  to  the  window  ; 
the  latter  always  to  the  right  hand,  as  in  the 
manner  usually  adopted  by  artists  when  taking 
likenesses. 

"  The  eye-hole  F  should  be  kept  closed  when 
the  instrument  is  not  in  use.  Shonid  the  mirror 
become  dull  from  the  damp  or  dust,  remove  the 
bottom  B  by  means  of  the  screw  L.  Slide  the 
front  glass  gently  downwards  for  the  purpose  of 
cleaning  the  mirror.  Care  being  taken  the  instru- 
ment will  be  as  perfect  as  ever." 

Should  any  of  our  readers  not  fully  understand 
the  above  they  may  see  it  at  Messrs.  Ackerman's, 
in  the  Strand. 


ANIMALCULES,  OR  MICROSCOPIC  AND 
INFUSORIAL  ANIMALS. 

Oi-  the  multiplicity  of  objects,  -which  the  almost 
incredible  powers  of  the  microscope  hav(!  brought 
under  our  observation  and  scrutiny,  perhaps  that 
class  of  animated  beings  denominated  animalcules 
may  be  considered  the  most  remarkable.  The 
bare  knowledge  that  there  are  myriads  of  atoms 
(and  in  the  scale  of  living  creatures  we  can  call 
them  nothing  cls«)  cxiglinj  ia  a  single  drop  of 


■water,  recreating  and  executing  all  their  various 
functions  and  evolutions  with  as  much  rapidity 
and  apparent  facility  as  if  the  range  atl'orded  them 
were  as  boundless  as  the  ocean,  must  carry  with 
it  an  intensity  of  inlevcst  to  the  mind  of  every 
human  being ;  of  every  one,  at  least,  who  is  at 
all  accustomed  to  meditate  on  the  perlections  of 
nature,  and  to  recognise  and  adore  the  hand  that 
guides  her  through  all  the  vast  variety  of  her 
stupendous  operations. 

The  term  animalcule,  which  implies  nothing 
more  than  tlie  diminutive  of  animal,  has  been 
commonly  used  to  denote  those  living  creatures 
inhabiting  fluids,  which  are  too  minute  to  be 
scanned,  or  even  seen  by  the  naked  eye  :  such, 
for  instance,  as  those  produced  in  inconceivable 
numbers  from  infusions  of  animal  and  vegetable 
matter :  it  comprehends  as  well  such  as  are  found 
in,  and  arc  peculiar  to,  the  bodies  of  larger 
animals. 

In  the  variety  of  systems  that  have  been  put 
forth  respecting  these  extraordinary  creatures, 
the  main  characteristic  of  each  Iiave  referred 
either  is  a  dillerence  in  their  size,  or  to  the  general 
appearance  of  their  external  forms.  Until  the 
introduction  of  vegetable  coloring  into  the  fluid, 
which  supplies  them  with  food, — an  experin;ent 
that  has  been  attended  with  very  successful  results, 
— these  creatures  were  commonly  supposed  to  be 
entirely  devoid  of  internal  organization,  and  to  be 
nourished  by  the  simple  process  of  cuticular 
absorption.  By  the  application  of  colored  sub- 
stances, which,  moreover,  have  been  found  to 
invigorate  rather  than  to  depress  the  animalcule, 
and  to  maintain  it  in  the  full  exercise  of  all  its 
functions,  this  erroneous  notion  is  set  at  rest,  and 
an  iiUernal  structure  is  discerned  in  some,  equal, 
if  not  surpassing  that  of  many  of  the  larger 
invertebrated  animals,  and  comprising  a  muscular, 
nervous,  and,  in  all  probability,  vascular  system  ; 
all  wonderluUy  contrived  for  the  performance  of 
their  respective  oificcs. 

The  most  obvious  portion  of  their  internal 
structure  is  undoubtedly  that  connected  with  the 
digestive  functions;  and  hence  it  is  that  Ehrenbcrg 
has  selected  this  as  the  leading  feature  of  his 
arrangement,  denominating  his  two  grand  divisions 
of  the  Phytozoa,  Polygastrica  and  Rotatoria ;  the 
former  of  which  inchnlcs  such  as  arc  possessed  of 
several  distinct  stomachs  or  digestive  sacs;  and 
the  latter  such  as  have  true  alimentary  canals  and 
rotatory  organs  provided  with  a  number  of  .cilia 
aptly  disposed  for  promoting  the  objects  of  life : 
these  two  grand  divisions  of  the  l'hyti>zoa  are 
afterwards  subdivided  into  families  and  other 
minor  branches.  The  cilia,  in  their  dill'erent 
combinations,  supply  the  means  of  locomotion, 
propelling  the  creature  in  nuiny  cases  with  great 
rapidity  through  the  water  :  they  are  apparently 
stiff,  like  eye-lashes ;  and  from  Dr.  E.'s  descrip- 
tion of  some  of  the  larger  ones,  they  issue  from 
bulbous  substances  at  their  bases,  and  being  acted 
upon  by  muscular  fibres  are  capable  of  beLug 
moved  to  and  fro  in  partic\ilar  directions,  so  as  to 
occasion  a  current  of  the  fluid  to  flow  towards  the 
mouth  of  the  aninuilcide,  by  which  it  is  furnished 
with  fresh  water,  or  food.  Tliey  are  sometimes 
disposed,  as  before  staled,  round  certain  organs  of 
a  circular  form,  which,  on  account  of  their  jjcculiar 
vibrations  giving  the  appearance  of  a  rotatory 
action,  are  termed  rotatory  organs.  A  second 
curious  feature  in  the  construction  of  some  of 
lh(!Se  minute  creatures  are  the  seUc,  or  bristles, 
attached   to  tho  surlacc  of  their  bodies:    lliese 
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short  moveatle  hairs  in  all  probability  act  as  fins, 
and  contribute  greatly  to  their  means  of  motion. 
The  third  feature  are  the  ujicini,  or  hooks,  setace- 
ous appendages  curved  at  their  extremities,  and 
serving  the  creature  to  attach  itself  to  any  object 
it  choses.  A  fourth  are  the  styli,  jointed  at  their 
base,  and  differing  from  the  cilia  in  respect  of 
their  being  unable  to  effect  a  rotatory  motion  : 
these,  however,  are  more  flexible,  and  have  more 
play  than  the  setee.  Independently  of  these  pe- 
culiarites,  some  animalcules  possess  the  extraordi- 
nary faculty  of  thrusting  out,  or  elongating, 
portions  of  their  bodies  at  various  points,  which, 
assuming  the  appearance  of  legs  or  fins  are  termed 
variable  processes,  and  enable  the  creature  to 
"w\alk  or  swim. 

It  was  a  favorite  hypothesis  with  naturalists, 
some  years  ago,  that  the  class  of  animalcules 
under  consideration  was  entirely  nourished  by 
cutaneous  absorption,  and  that  no  suitable  organs 
for  transmitting  and  digesting  food  were  dis- 
coverable. Baron  Gleichen  was  the  first  who 
brought  the  truth  of  this  theory  to  the  test ;  for 
having  tinged  some  water  containing  animalcules 
with  carmine,  he  found  on  the  second  day  that 
only  some  distinct  cavities  in  the  interior  of  their 
bodies  were  filled  with  the  coloring  matter, 
evidently  demonstrating  the  existence  of  an  ali- 
mentary structure:  here,  however,  he  left  the 
subject,  and  it  is  to  Dr.  Ehrenberg's  further 
investigation  of  it  that  we  are  indebted  for  an 
accurate  description  of  their  difi'erent  forms.  In 
more  recent  experiments  it  has  been  found  ad- 
visable to  employ  vegetable  coloring  substances 
in  their  pure  state;  such,  for  instance,  as  sap 
green  and  indigo,  which,  together  with  the  valuable 
acquisition  of  an  excellent  instrument,  enabled 
the  Doctor  to  contribute  much  to  our  previously 
imperfect  knowledge  of  this  branch  of  natural 
history. 

Method  of  procuring  them. — In  the  selection  of 
substances  for  infusions,  such  as  stalks,  leaves, 
flowers,  seeds  of  plants,  &c.,  care  must  be  taken 
that  there  be  no  admixture  of  quinine  in  them, 
or  the  intention  will  be  frustrated.  Immerse 
these,  whatever  they  may  be,  for  a  few  days,  in 
some  clear  water,  when,  if  the  vessels  which 
contain  them  be  not  agitated,  a  thin  pellicle  or 
film  will  be  discerned  on  the  surface,  which, 
under  the  microscope,  will  be  seen  to  be  inhabited 
by  several  descriptions  of  animalcules :  the  first 
produce  are  commonly  those  of  the  simplest  kind, 
such  as  the  Monads.  In  a  few  days  more,  their 
numbers  will  increase  to  such  an  amazing  extent, 
that  it  would  be  utterly  impossible  to  compute 
those  in  a  single  drop  of  the  fluid.  After  this, 
again,  they  will  begin  to  diminish  in  numbers, 
and  are  generally  supplanted  by  others  of  a  larger 
species  and  more  perfect  organization  ;  such  as 
the  Cyclidia,  Paramesia,  Kolopoda:,  &c.  It  is 
worthy  of  remark  here,  however,  that  in  their 
production  they  do  not  pursue  any  regular  order, 
even  in  similar  infusions.  If  the  vessel  be  large, 
and  the  circumstances  under  which  it  is  fixed 
sufficiently  favorable,  a  still  higher  description  of 
animalcules  will  succeed,  viz.,  the  Vorticella,  and, 
lastly,  the  Brachioni;  and  thus  a  single  infusion 
will  repay  for  the  little  trouble  of  making  it,  with 
a  gieit  variety  of  species.  Water  in  which  flowers 
have  been  steeped  will  be  found  to  abound 
also  with  animalcules :  and  it  is  remarked  by 
G.  Leach,  Esq.,  that  the  leaden  troughs  constantly 
appropriated  for  birds  to  drink  out  of,  contain 
several  descriptions  of  them,  and  more  especially 


those  of  the  wheel  genus.  In  ponds  too,  especially 
in  the  shallow  parts,  near  their  edges,  and  in  the 
immediate  vicinity  of  water-plants,  prodigious 
quantities  of  all  kinds  may  be  easily  procured;  so 
that  possessing  as  we  do  such  myriads  of  them  all 
around  us,  that  they  almost  impregnate  every 
thing  that  we  eat  and  drink,  touch  and  breathe, 
an  anxiety  to  know  more  about  them,  and  the 
effects  they  produce,  cannot  hut  be  regarded  as 
rational  and  laudable. 

(  To  he  continued.) 


ACOUSTICS. 
(Resumed  from  page  325.) 

M-  Savart,  so  well  known  for  the  number  and 
beauty  of  his  researches  in  acoustics,  has  proved 
that  a  high  note  of  a  given  intensity  being  heard 
by  some  ears,  and  not  by  others,  must  not  be 
attributed  to  its  pitch,  but  to  its  feebleness.  His 
experiments,  and  those  more  recently  made  by 
Professor  Wheatstone,  show,  that  if  the  pulses 
could  be  rendered  sufficiently  powerful,  it  would 
be  difficult  to  fix  a  limit  to  human  hearing  at 
either  end  of  the  scale.  M.  Savart  had  a  wheel 
made  about  nine  inches  in  diameter,  with  360 
teeth  set  at  equal  distances  round  its  rim,  so  that 
while  in  motion  each  tooth  successiTcly  hits  on  a 
piece  of  card.  The  tone  increased  in  pitch  with 
the  rapidity  of  the  rotation,  and  was  very  pure 
when  the  number  of  strokes  did  not  exceed  three 
or  four  thousand  in  a  second,  but  beyond  that  it 
became  feeble  and  indistinct.  With  a  wheel  of  a 
larger  size,  a  much  higher  tone  could  be  obtained, 
because,  the  teeth  being  wider  apart,  the  blows 
were  more  intense  and  more  separated  from  one 
another.  With  720  teeth  on  a  wheel  thirty-two 
inches  in  diameter,  the  sound  produced  by  12,U00 
strokes  in  a  second  was  audible,  which  corresponds 
to  24,000  vibrations  of  a  musical  chord.  So  that 
the  human  ear  can  appreciate  a  sound  which  only 
lasts  the  24,000th  part  of  a  second.  This  note 
was  distinctly  heard  by  M.  Savart  and  by  several 
persons  who  were  present,  which  convinced  him, 
that  with  another  apparatus,  still  more  acute 
sounds  might  be  rendered  audible. 

Vibration  of  Strings. — A  string  or  wire  stretched 
between  two  pins,  when  drawn  aside  and  suddenly 
let  go,  will  vibrate  till  its  own  rigidity  and  the 
resistance  of  the  air  reduce  it  to  rest.  These 
oscillations  may  be  rotatory,  in  every  plane,  or 
confined  to  one  plane,  according  as  the  motion  is 
communicated.  In  the  piano-forte,  where  the 
strings  are  struck  by  a  hammer  at  one  extremity, 
the  vibrations  probably  consist  of  a  bulge  running 
to  and  fro,  frum  end  to  end.  Different  modes  of 
vibration  may  be  obtained  from  the  same  sonorous 
body.  Suppose  a  vibrating  string  to  give  the 
lowest  C  of  the  piano-forte,  which  is  the  funda- 
mental note  of  the  string  :  if  it  be  lightly  touched 
exactly  in  the  middle,  so  as  to  retain  the  point  at 
rest,  each  half  will  then  vibrate  twice  as  fast  as 
the  wJiole,  but  in  opposite  directions  ;  the  ventral 
or  bulging  segments  will  be  alternately  above  and 
below  the  natural  position  of  the  string,  and  the 
resulting  note  w'Al  be  the  octave  above  C.  When 
a  point  at  a  third  of  the  length  of  the  string  is 
kept  at  rest,  the  vibration  will  be  three  times  as 
fast  as  those  of  the  whole  string,  and  will  give  the 
twelfth  above  C.  When  the  point  of  rest  is  one 
fourth  of  the  whole,  the  oscillations  will  be  four 


MAGAZINE  OF  SCIENCE. 


341 


times  as  fast  as  those  of  the  fundamental  note, 
and  will  give  the  double  octave ;  and  so  on.  These 
acute  sounds  are  called  the  harmonics  of  the 
fundamental  note. 

Fig.  1. 
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Fig.  1  represents  musical  strings  in  vibration ; 
the  strait  lines  are  the  strings  when  at  rest.  The 
first  figure  of  the  three  would  give  the  fundamental 
note,  as,  for  example,  the  low  C.  The  second  and 
third  figures  would  give  the  first  and  second 
harmonics  ;  that  is,  the  octave  and  the  r2th  above 
C,nnn  being  the  points  of  rest. 

It  is  clear  from  what  has  been  stated,  that  the 
string  thus  vibrating  could  not  give  these  har- 
monics spontaneously  unless  it  divided  itself  at 
its  aliquot  parts  into  two,  three,  four,  or  more 
segments  in  opposite  states  of  vibration,  separated 
by  points  actually  at  rest.  In  proof  of  this,  pieces 
of  paper  placed  on  the  string  at  the  half,  third, 
fourth,  or  other  aliquot  points,  according  to  the 
corresponding  harmonic  sound,  will  remain  on  it 
during  its  vibration,  but  will  instantly  fly  off  from 
any  of  the  intermediate  points.  The  points  of 
rest,  called  the  nodal  points  of  the  string,  are  a 
mere  consequence  of  the  law  of  interferences. 
For  if  a  rope  fastened  at  one  end  be  moved  to  and 
fro  at  the  other  extremity,  so  as  to  transmit  a 
succession  of  equal  waves  along  it,  they  will  be 
successively  reflected  when  they  arrive  at  the 
other  end  of  the  rope  by  the  fixed  point,  and  in 
returning  they  will  occasionally  interfere  with  the 
advancing  waves ;  and  as  these  opposite  undula- 
tions will  at  certain  points  destroy  one  another, 
the  point  of  the  rope  in  which  this  happens  will 
remain  at  rest.  Thus  a  series  of  nodes  and  ventral 
segments  will  be  produced,  whose  number  will 
depend  upon  the  tension  and  the  frequency  of  the 
alternate  motions  communicated  to  the  moveable 
end.  So,  when  a  string  fixed  at  both  ends  is  put 
in  motion  by  a  sudden  blow  at  any  point  of  it, 
the  primitive  impulse  divides  itself  into  two  pulses 
running  opposite  ways,  which  are  each  totally 
reflected  at  the  extremities,  and,  running  back 
again  along  the'whole  length,  are  again  reflected 
back  at  the  other  ends.  And  thus  they  will  con- 
tinue to  run  backwards  and  forwards,  crossing 
one  another  at  each  traverse,  and  occasionally 
interfering  so  as  to  produce  nodes;  so  that  the 
motion  of  a  string  fastened  at  both  ends  consists 
of  a  wave  or  pulse,  continually  doubled  back  on 
itself  by  reflection  at  the  fixed  extremities. 

Harmonics  generally  co-exist  with  the  funda- 
mentalsound  in  the  same  vibrating  body.  If  one 
of  the  lowest  strings  of  the  piano-forte  be  struck, 
an  attentive  ear  will  not  only  hear  the  fundamental 
note  but  will  detect  all  the  others  sounding  along 
with  it,  though  with  less  and  less  intensity  as  their 
pitch  becomes  higher.  According  to  the  law  of 
co-existing  undulations,  the  whole  string  and  each 
of  its  aliquot  parts  are  in  ditterent  and  independent 
states  of  vibration  at  the  same  time  ;    ana  as  all 


the  resulting  notes  are  heard  simultaneously,  not 
only  the  air,  but  the  ear  also,  vibrates  in  unisou 
with  each  at  the  same  instant. 

Harmony  consists  in  an  agreeable  combination 
of  sounds.  When  two  cords  perform  their  vibra- 
tions in  the  same  time,  they  are  in  unison.  But 
when  their  vibrations  are  so  related  as  to  have  a 
common  period  after  a  few  oscillations,  they 
produce  concord.  Thus,  where  the  vibrations  of 
two  strings  bear  a  very  simple  relation  to  each 
other,  as  where  one  of  them  makes  two,  three, 
four,  &c.  vibrations  in  the  time  the  other  makes 
one;  or  if  it  accoinplishcs  three,  four,  &c.  vibra- 
tions while  the  other  makes  two,  the  result  is  a 
concord,  which  is  the  more  perfect  the  shorter  the 
common  period.  In  discords,  on  the  contrary, 
the  beats  are  distinctly  audible,  which  produces 
a  disagreeable  and  harsh  effect,  because  the 
vibrations  do  not  bear  a  simple  relation  to  one 
another,  as  where  one  of  two  strings  makes  eight 
vibrations  while  the  other  accomplishes  fifteen. 

Vibratio7i  in  Pipes. — A  blast  of  air  passing  over 
the  open  end  of  a  tube,  as  over  the  reeds  in  Pan's 
pipes ;  over  a  hole  in  one  side,  as  in  the  flute  ;  or 
through  the  aperture  called  a  reed,  with  a  flexible 
tongue,  as  in  the  clarionet,  puts  the  internal  column 
of  air  into  longitudinal  vibrations  by  the  alternate 
condensations  and  rarefactions  of  its  particles. 
At  the  same  time  the  column  spontaneously 
divides  itself  into  nodes,  between  which  the  air 
also  vibrates  longitudinally,  but  with  a  rapidity 
inversely  proportional  to  the  length  of  the  divisions, 
giving  the  fundamental  note  or  one  of  its  harmonics. 

A  pipe,  either  open  or  shut  at  both  ends,  when 
sounded,  vibrates  entire,  or  divides  itself  spon- 
taneously into  two,  three,  four,  &c.  segments 
separated  by  nodes.  The  whole  column  gives 
the  fundamental  note  by  waves  or  vibrations  of 
the  same  length  with  the  pipe.  The  first  harmonic 
is  produced  by  waves  half  as  long  as  the  tube, 
the  second  harmonic  by  waves  a  third  as  long, 
and  so  on.  The  harmonic  segments  in  an  open 
and  shut  pipe  are  the  same  in  number  but 
differently  placed.  In  a  shut  pipe  the  two  ends 
are  nodes,  but  in  an  open  pipe  there  is  half  a 
segment  at  each  extremity,  because  the  air  at 
these  points  is  neither  rarefied  nor  condensed, 
being  in  contact  with  that  which  is  external.  If 
one  of  the  ends  of  the  open  pipe  be  closed,  its 
fundamental  note  will  be  an  octave  lower,  the  air 
will  now  divide  itself  into  three,  five,  seven,  &c. 
segments ;  and  the  wave  producing  its  fundamental 
note  will  be  twice  as  long  as  the  pipe,  so  that  it 
will  be  doubled  back.  All  these  notes  may  be 
produced  separately,  by  varying  the  intensity  ot 
the  blast.  Blowing  steadily  and  gently,  the 
fundamental  note  will  sound  ;  when  the  force  of 
the  blast  is  increased,  the  note  will  all  at  once 
start  up  an  octave;  when  the  intensity  of  the 
wind  is  augmented,  the  twelfth  will  be  hoard,  and 
by  continuing  to  increase  the  force  of  the  blast 
the  other  harmonics  may  be  obtained,  but  no  force 
of  wind  will  produce  a  note  intermediate  between 
these.  The  harmonics  of  a  flute  may  be  obtained 
in  this  manner,  from  tlie  lowest  C  or  D  upwards, 
without  altering  the  fingering,  merely  by  increasing 
the  intensity  of  the  blast,  and  altering  the  form  of 
the  lips.  Pipes  of  the  same  dimensions,  whether 
of  lead,  glass,  or  wood,  give  the  same  tone  as  to 
pitch  under  the  same  circumstances,  which  shows 
that  the  air  alone  produces  the  sound. 

(To  he  continued.) 
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OIL  PAINTING. 

(Resumed  from  page  3170 

Second  Pamting,  or  Second  Stage. — The  second 
painting  begins  with  laying  on  the  smallest  quantity 
of  poppy  oil,  then  wiping  it  almost  all  oft"  with  a 
dry  piece  of  a  silk  handkerchief. 

The  second  painting  is  also  divided  into  two  parts  : 
one  the  first  lay  of  the  second  painting,  which  is 
scumbling  the  lights,  and  glazing  the  shadows — 
the  other  finishing  the  complexion  with  the  virgin 
tints  and  improving  as  far  as  you  can  without 
daubing. 

First. — Scumbling  is  going  over  the  lights  where 
they  are  to  be  changed,  with  the  light  red  tints,  or 
some  other  of  their  own  colors,  such  as  will  always 
•  clear  and  improve  the  complexion,  with  short  stiff" 
pencils,  but  such  parts  only  as  require  it,  otherwise 
the  beauty  of  the  first  painting  will  be  spoiled. 

The  light  red  tint  improved  is  the  best  color  for 
scumbling  and  improving  the  complexion.  In 
general,  where  the  shadows  and  drawing  are  to  be 
corrected,  you  should  do  it  with  the  shade  tint,  by 
driving  the  color  very  stiff"  and  bare,  that  you  may 
the  easier  re-touch  and  change  it  with  the  finishing 
tints.  Some  parts  of  the  shadows  should  be  glazed 
with  some  of  the  transparent  shadow  colors,  such 
as  will  improve  and  come  very  near  to  the  life  ; 
but  be  sure  not  to  lay  on  too  much  of  it,  for  fear 
of  losing  the  hue  of  the  first  painting,  the  ground 
of  which  should  always  appear  through  the  glazing. 
Be  very  careful  in  uniting  the  lights  and  shades, 
that  they  do  not  mix  dead  and  mealy,  for  the  more 
the  lights  mix  with  tlie  shades  the  more  mealy 
those  shades  will  appear.  Thus  far  the  complexion 
is  prepared  and  improved,  in  order  to  receive  the 
virgin  tints. 

Second. — Go  over  the  complexion  with  the  virgin 
tints.  These  are  the  colors  which  also  improve  the 
coloring  to  the  greatest  perfection,  both  in  the  lights 
and  shadows.  Leave  the  tints  and  their  grounds 
clear  and  distinct,  and  whilst  the  work  is  safe  and 
unsullied  leave  what  is  further  required  for  the 
next  sitting  ;  for  in  attempting  the  finishing  touches 
before  the  other  is  dry  you  will  lose  the  spirit  and 
drawing,  and  your  colors  will  become  of  a  dirty 
hue. 

Third  Painting,  or  Finishing. — It  is  to  be  sup- 
posed the  complexion  now  wants  very  little  more 
than  a  few  light  touches,  therefore  there  will  be  no 
occasion  for  oiling. 

Begin  with  correcting  all  the  glazing  first  where 

the  glazing  serves  as  a  ground  or  under  part — then 

determine  what  should  be  done  next  before  you  do 

it,  so  that  you  may  be  able  to  make  the  alteration 

on  the  part  with  one  stroke  of  the  pencil.     By  this 

method  you  preserve  both  the  glazing  and  the  tints, 

but  if  it  happens  that  you  cannot  lay  such  a  variety 

of  tints  and  finishing  colors  as  you  intended,  it   is 

*       much  better  to  leave  off  while  the  work  is  safe  and 

in  good  order,   because  those  few  touches,  which 

would  endanger  the  beauty  of  the  coloring,  may 

easily  be  done,  if  you  have  patience  to  stay  till  the 

colors  are  dry,  and  then  without  oiling  add  those 

finishings  with  free  light  strokes  of  the  pencil. 

Rembrandt  touched  up  his  best  pictures  a  great 
number  of  times,  letting  them  dry  between.  It  was 
this  method  which  gave  them  their  surprising  force 
and  spirit.  It  is  much  easier  to  soften  the  over- 
strong  tints  when  they  are  dry  than  when  they  are 
wet,  because  you  may  add  the  very  colors  that  are 
wanting,  without  endangering  the  dry  work. 


PAINTING    DRAPERIES. 

The  right  method  of  painting  draperies  in  general 
is  to  make  out  the  whole  or  first  lay  with  three  colors 
only  :  viz.  the  light,  middle  tint,  and  shade  tint. 

Observe  that  the  light  should  rather  incline  to  a 
warmish  hue,  and  the  middle  tint  should  be  made 
of  friendly  working  colors.  Tlie  shade  tint  should 
be  made  of  the  same  colors  as  the  middle  tint,  only 
with  less  hght.  The  beauty  and  character  of  the 
folds,  and  the  principal  lights  and  shades  are  made 
with  these  three  colors  only. 

The  reflections  of  draperies  and  satins  are  gene- 
rally productions  of  their  own,  and  are  always 
lighter  than  the  shadows  on  which  they  are  found, 
and  being  produced  by  light  will  consequently  have 
a  light  warm  color  mixed  with  the  local  color  that 
receives  them. 

In  the  first  lay  the  lights  should  be  laid  with 
plenty  of  stiff"  colors,  and  then  shaped  and  softened 
into  character  with  the  middle  tint  very  correctly. 
Next  make  out  all  the  parts  of  the  sliadows  with 
the  tint  driven  bare.  After  this  comes  the  middle 
tint  for  the  several  lights  and  gradations,  which 
should  be  very  nicely  wrought-up  to  character, 
without  touching  any  of  the  high  lights  which 
finish  the  first  lay. 

Before  we  proceed  to  particular  colors,  it  will  be 
proper  to  make  some  observations  on  their  grounds. 
It  often  happens  that  the  color  of  the  cloth  is  very 
improper  for  the  ground  of  the  drapery,  and  when 
it  is  so  you  should  charge  it  with  those  colors  which 
are  most  proper  to  improve  and  support  the 
finishing  colors.  This  method  of  dead  coloring 
must  preserve  them  in  the  greatest  lustre.  In  dead 
coloring  you  should  lay  the  lights  and  shades  in  a 
manner  so  as  only  to  show  a  faint  idea  of  them, 
with  regard  to  the  shape  and  roundings  of  the 
figure.  These  should  be  mixed  and  broke  in  a 
tender  manner,  and  then  softened  with  a  large  tool 
so  that  nothing  rough  and  uneven  is  left  to  interrupt 
or  hurt  the  character  of  the  finishing  color. 

White  Satin. — All  whites  should  be  painted  on 
white  grounds,  laid  with  a  good  body  of  color — 
because  this  color  sinks  more  into  the  ground  than 
any  other. 

There  are  four  degrees  of  colors  on  the  first  lay 
to  white  satin.  The  first  is  the  fine  white  for  the 
lights — the  second  is  the  first  tint,  which  is  made 
of  fine  white  and  a  little  ivory  black.  The  middle 
tint  should  be  made  of  white,  black,  and  a  Uttle 
Indian  red.  The  shade  tint  should  be  made  of  the 
same  color  as  the  middle  tint,  but  with  less  white, 
so  that  it  is  dark  enough  for  the  shadows  in  general, 
with  which  to  make  out  all  the  parts  of  the  shadows 
nicely  to  character,  which  is  the  work  of  the  first 
lay.     Next  follow  the  reflects  and  finishing  tints. 

(To  be  continued.) 


ON  BURNISHING. 

To  burnish  an  article,  is  to  polish  it,  by  removing 
the  small  eminences  or  roughnesses  "upon  its  sur- 
face ;  and  the  instrument  by  wluch  it  is  performed, 
is  denominated  a  burnisher.  This  mode  of  polish- 
ing is  the  most  expeditious,  and  gives  the  greatest 
lustre  to  a  polished  body.  It  js  made  use  of  by 
gold  and  stlvcrsmitlis,  cutlers,  locksmiths,  and 
most  of  the  workmen  in  gold,  silver,  copper,  iron, 
or  steel.  It  removes  the  marks  left  by  the  emery, 
putty   of  tin,  or  other  polishing  materials ;  and 
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gives  to  the  burnished  articles  a  black  lustre, 
resembling  that  of  looking-glass. 

The  burnisher  is  an  instrument,  the  form  and 
construction  of  which  is  extremely  variable, 
according  to  the  respective  trades ;  and  it  must 
be  even  adapted  to  the  various  kinds  of  work  in 
the  same  art.  In  general,  as  this  tool  is  only 
intended  to  eftace  inequalities,  -whatever  substance 
the  burnisher  is  made  of  is  of  little  consequence 
to  the  article  burnished,  provided  only,  that  it  be 
of  a  harder  substance  than  that  article. 

We  shall  first  describe  the  art  of  burnishing 
silver  articles,  and  afterwards  point  out  the  variety 
of  modes  in  which  the  burnisher  is  used  in  other 
aits. 

When  silver  articles  have  received  their  last 
fashion  from  the  silversmith's  hands,  that  is  to  say, 
v.heu  they  have  been  worked,  soldered,  repaired, 
or  adjusted,  they  are  sent  to  the  burnisher,  who 
has  the  care  of  finishing  them.  He  must  begin 
by  cleaning  off  any  kind  of  dirt  which  their 
surfaces  had  contracted  whilst  making,  as  that 
would  entirely  spoil  the  perfection  of  the  burnish- 
ing. For  this  purpose,  the  workman  takes  pumice- 
stone  powder,  and  with  a  brush,  made  very  Avet 
in  strong  soap-suds,  he  rubs  rather  hard  the 
various  parts  of  his  work,  even  those  parts  which 
are  to  remain  dull;  and  which,  nevertheless, 
receive  a  beautiful  white  appearance.  He  then 
wipes  it  with  an  old  linen  cloth,  and  proceeds  to 
the  burnishing. 

The  biu-nishers  used  for  this  purpose  are  of  two 
kinds,  some  of  steel,  others  of  hard  stone.  They 
are  either  curved  or  straight ;  rounded  or  pointed ; 
and  made  so  as  to  suit  the  projecting  parts,  or  the 
hollows  of  the  piece. 

Stone  burnishers  arc  made  of  blood-stone 
(hamatite)  cut,  and  either  rounded  with  the 
grindstone  or  rubbed,  so  that  they  present,  at  the 
bottom,  a  very  blunt  edge,  or  sometimes  a  rounded 
surface.  These  are  polished  with  emery  like 
steel  burnishers,  and  are  finished  by  being  rubbed 
upon  a  leather,  covered  with  crocus  martis.  The 
stone  is  mounted  in  a  wooden  handle,  and  firmly 
fixed  by  means  of  a  copper  ferule,  which  encircles 
both  the  stone  and  the  wood.  The  best  blood- 
stones are  those  which  contain  the  most  iron,  and 
which,  when  polished,  present  a  steel  color. 

The  operation  of  burnishing  is  very  simple:  it 
is  only  requisite  to  take  hold  of  the  tool  very  near 
to  the  ferule  or  the  stone,  and  lean  very  hard 
with  it  on  those  parts  which  are  to  be  burnished, 
causing  it  to  glide  by  a  backward  and  forward 
movement,  without  taking  it  off  the  piece.  When 
it  is  requisite  that  the  hand  should  pass  over  a 
large  surface  at  once,  without  losing  its  point  of 
support  on  the  work-bench,  the  workman,  in 
taking  hold  of  the  burnisher,  must  be  careful  to 
place  it  just  underneath  his  little  finger.  By  this 
means  the  work  is  done  quicker,  and  the  tool  is 
more  solidly  fixed  in  the  hand. 

During  the  whole  process,  the  tool  must  be  con- 
tinually moistened  with  black  soap-suds.  The 
water  with  which  it  is  frequently  wetted,  causes 
it  to  glide  more  easily  over  the  work,  prevents  it 
from  heating,  and  facilitates  its  action.  The  black 
soap,  containing  more  alkali  than  the  common 
soap,  acts  with  greater  strength  in  cleansing  ofl' 
any  greasiness  which  might  still  remain  on  the 
surface ;  it  also  more  readily  detaches  tlie  spots 
which  would  spoil  the  beauty  of  the  burnishing. 

In  consequence  of  the  friction  tlic  burnisher 
soon  loses  its  bite,  and  slips  over  the  surface  of 
the  article,  as  if  it  were  oily.     In  order  to  restore 


its  action,  it  must  be  rubbed,  from  time  to  time, 
on  the  leather.  The  leather  is  fixed  on  a  piece 
of  hard  wood,  with  shallow  furrows  along  it. 
There  are  generally  two  leathers — one  made  of 
sole-leather,  and  the  other  of  buff-leather.  The 
first  is  impregnated  with  a  little  oil  and  crocus 
martis,  and  is  particularly  used  for  the  blood-stone 
burnishers ;  the  other  has  only  a  little  putty  of  tin, 
scattered  in  the  furrows,  and  is  intended  exclu- 
sively for  rubbing  steel  burnishers,  as  they  are  not 
so  hard  as  the  blood-stones. 

Blood-stone  being  very  hard,  the  workman  uses 
it  whenever  he  can  in  preference  to  the  steel  bur- 
nisher. It  is  therefore,  only  in  small  articles,  and 
in  difficult  places,  that  the  steel  burnishers  are 
used;  as  they,  by  theirvariety  of  form,  are  adapted 
to  all  kinds  of  work.  But,  in  general,  the  blood- 
stone greatly  reduces  the  labour. 

When  the  articles,  on  account  of  their  minute- 
ness, or  from  any  other  cause,  cannot  be  conveni- 
ently held  in  the  hand,  they  are  fixed  in  a  conve- 
nient frame  on  the  bench  :  but  under  all  circum- 
stances, the  workman  must  be  very  careful  to 
manage  the  burnisher,  so  as  to  leave  untouched 
those  parts  of  the  work  which  are  intended  to 
remain  dull.  When,  in  burnishing  any  article, 
which  is  plated  or  lined  with  silver,  he  perceives 
any  place  where  the  layer  of  precious  metal  is 
removed,  he  restores  it  by  silvering  these  places 
with  a  composition  supplied  by  the  silverer,  which 
he  applies  with  a  brush,  rubbing  the  part  well, 
and  wiping  it  afterwards  with  an  old  linen  cloth. 

The  burnishing  being  finished,  it  only  remains 
to  remove  the  soap-suds  which  still  adhere  to  the 
surface  of  the  work  ;  this  is  effected  by  rubbing 
it  with  a  piece  of  old  linen  cloth,  which  preserves 
to  it  all  its  polish,  and  gives  so  great  a  lustre  that 
the  eye  can  scarcely  bear  to  look  upon  it.  But 
when  the  workman  has  a  great  number  of  small 
pieces  to  finish,  he  prefers  throwing  them  into 
soap-suds,  and  drying  them  afterwards  with  saw- 
dust, which  is  more  expeditious. 

The  burnishers  of  articles  which  are  not  silver, 
follow  nearly  the  same  process  as  that  above  de- 
scribed. We  shall  briefly  notice  the  variations  to 
be  observed  in  each  case. 

The  burnishing  of  gold-leaf  or  silver,  on  wood, 
is  performed  with  burnishers  made  of  wolves'  or 
dogs'  teeth,  or  agates,  mounted  in  iron  or  wooden 
handles.  When  they  burnish  gold,  applied  on 
other  metals,  they  dip  the  blood-stone  burnisher 
into  vinegar ;  this  kind  being  exclusively  used 
for  that  purpose.  But  when  they  burnish 
leaf-gold  on  prepared  surfaces  of  wood,  they  are 
very  careful  to  keep  the  stone,  or  tooth,  perfectly 
dry.  The  burnisher  used  by  leather-gilders  is  a 
hard  polished  stone,  mounted  in  a  wooden  handle: 
this  is  to  sleek  or  smooth  the  leather. 

The  ordinary  engraver's  burnisher  is  a  blade  of 
steel,  made  thin  at  one  end,  to  fit  into  a  small 
handle,  which  serves  to  hold  it  by.  The  part  in 
the  middle  of  the  blade  is  rounded  on  the  convex 
side,  and  is  also  a  little  curved.  The  rounded  part 
must  be  well  polished,  and  the  tool  be  very  hard. 

They  use  this  burnisher  to  give  the  last  polish 
to  such  parts  of  copjicr  and  steel  plates  as  may 
have  been  accidentally  scratched,  or  specked, 
where  false  lines  are  to  be  removed,  and  also  to 
lighten  in  a  small  degree  such  parts  as  have  been 
too  deeply  etched  or  graved. 

In  clock-making,  they  burnish  those  pieces  or 
parts  wliich,  on  account  of  their  size  or  form, 
cannot  be  conveniently  polished.  The  burnishers 
arc  of  various  forms  and  sizes ;  they  arc  all  made 
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of  cast  steel,  very  hard,  and  well  polished ;  some 
are  formed  like  the  sage  leaf  files,  others  like 
common  files :  the  first  are  used  to  burnish  screws, 
and  pieces  of  brass ;  the  others  are  used  for  flat 
pieces.  The  clock-makers  have  also  very  small 
ones  of  this  kind,  to  burnish  their  pivots ;  they 
are  called  pivot-burnishers. 

The  burnishing  of  pewter  articles  is  done  after 
the  work  has  been  turned,  or  finished  off  with  a 
scraper:  the  burnishers  are  of  different  kinds, 
for  burnishing  articles  either  by  hand,  or  in  the 
lathe  ;  they  are  all  of  steel,  and  while  in  use  are 
rubbed  with  putty  powder  on  leather,  and  moist- 
ened with  soap-suds. 

The  burnishing  of  cutlery  is  executed  by  means 
of  hand,  or  vice  burnishers ;  they  are  all  made  of 
fine  steel,  hardened,  and  well  polished.     The  first 
kind  have  nothing  particular  in  their  construction  ; 
but  the  vice-burnishers  are  formed  and  mounted 
in  a  very  different  manner.     On  a  long  piece  of 
wood,  placed  horizontally  in  the  vice,    is  fixed 
another  piece,  as  long,  but  bent  in  the  form  of  a 
bow,  .the  concavity  of  which  is  turned  downwards. 
These  two   pieces  are    united    at    one    of   their 
extremities  by  a  pin  and  a  hook,  which  allows 
the  upper  piece  to  move  freely  around  this  point  as 
a  centre.     The  burnisher  is  fixed  in  the  middle  of 
this   bent  piece,    and    it  is  made  more  or  less 
projecting,  by  the  greater  or  lesser  length  which 
is  given  to  its  base.    The  moveable  piece  of  wood, 
at  the  extremity  opposite  to  the  hook,  is  furnished 
■with  a  handle,  which  serves  the  workman  as  a 
lever.     This  position  allows  the  burnisher  to  rest 
Avith  greater  force  against  the  article  to  be  bur- 
nished, which  is    placed  on  the   fixed  piece  of 
wood.     They  give   to  the  burnisher,   either  the 
form  of  the  face  of  a  round-headed  hammer,  well 
polished  to  burnish  those  pieces  which  are  plain  or 
convex ;  or  the  form  of  two  cones,  opposed  at  their 
summits,  with  their  bases  rounded,    to  burnish 
those  pieces  which  are  concave  or  ring-shaped. 

The  burnisliing  of  the  edges  of  books  is 
performed  with  a  wolfs  or  dog's  tooth,  or  a  steel 
burnisher ;  for  this  purpose  they  place  the  books 
in  a  screw  press,  with  boards  on  each  side  of 
them,  and  other  boards  distributed  between 
each  volume ;  they  first  rub  the  edges  well  with 
the  tooth  to  give  them  a  lustre.  After  sprinkling 
or  staining,  and  when  the  edges  are  become  dry, 
they  first  burnish  the  front;  then  turning  the 
press,  they  burnish  the  edges  at  the  top  and 
bottom  of  the  volume. 

They  burnish  the  gilt  edges  in  the  same  man- 
ner, after  having  applied  the  gold;  but  observe  in 
gilding,  to  lay  the  gold  first  upon  the  front,  and 
allow  it  to  dry  ;  and,  on  no  account,  to  commence 
burnishing  till  it  is  quite  dry. 


MISCELLANIES. 

New  species  of  Co«on.  —A  specimen  of  a  peculiar 
kind  of  cotton,  the  growth  of  Columbia,  has  been 
recently  exhibited  at  Havanuah.  It  was  obtained 
near  Bogota,  and  is  said  to  be  of  an  extremely 
soft  and  perfectly  silky  texture,  and  glossy  appear- 
ance, of  a  short  staple  and  dingy  color.  It  grows 
on  a  tree  of  considerable  height,  different  from  our 
plant.  The  cotton  grows  round  the  seed,  in  some- 
thing like  the  shape  of  a  pine  apple,  so  that  when 
picked  it  requires  no  spinning.  The  Indians  work 
it  into  shawls,  &c.  ;  and  a  quantity  has  been  sent 
to  France  for  the  purpose  of  ascertaining  whether 
it  cannot  be  incorporated  into  the  manufacture  of 
silk  goods. 


Indian  Jiuhber  Tjibes.—  A  bottle  of  Indian 
rubber,  previously  softened  by  boiling  in  water,  is 
first  to  be  distended  to  the  utmost  possible  extent, 
by  means  of  a  condensing  syringe.  The  rubber 
thus  expanded  into  a  uniformly  thin  layer,  is  then 
cut  into  stripes  of  the  breadth  of  one  or  two 
inches,  and  wrapped  longitudinally  round  polished 
iron  rods,  of  the  same  diameter  as  the  bore  of  the 
tubes  required.  The  rod  has  a  hole  through  each 
end  and  a  tube  being  made  fast  to  one  hole,  it  is 
tightly  wrapped  in  a  spiial  manner,  over  the  layer 
of  elastic  gum  previously  applied.  The  whole  is 
then  boiled  in  water  for  several  hours ;  and,  if 
when  taken  out,  perfect  adhesion  has  not  taken 
place,  it  is  again  wrapped  with  fresh  dry  tape,  and 
reboiled  until  the  union  is  complete.  The  rough- 
ness left  upon  the  external  surface  of  the  tube  may 
afterwards  be  removed,  by  binding  it  with  a  smooth 
plate  of  metal,  and  boiling  it  over  again.  They 
are  in  nowise  to  be  distinguished,  in  their  elasticity, 
from  the  bottles  met  with  in  commerce. 

QUERIES. 

155 — How  are  steel  pens  browned  or  bronzed? 

1 56 — Why  does  fricaion  produce  free  electricity  ? 

157 —Mineral  marmoretum  :  how  is  tliis  substance  prepared? 

15S_\Vhat  is  the  composition  used  by  dentists  to  take  a 
model  of  tlie  mouth  ? 

159— How  are  glass  windows  rendered  semi-opaque,  so  as 
to  resemble  ground  glass — and  also  how  made  to  appear 
crystallized? 

160— What  is  caoutchoucine,  and  how  prepared? 

161 Why  do  new  tobacco-pipes  stick  to  the  mouth? 

162 — How  is  glass  to  be  drilled? 

163 How  is  wire  to  be  covered  with  cotton  or  silk? 

164 — How  are  work  boxes,  tables,  &c.,  japanned? 

165— Can  a  white  ink  be  made  ?  and,  if  so,  how  ? 
*,*  We  shall  always  feel  grateful  for  Answers  to  Queries : 

there   are   many  in   arrear.       We   also  request  practical 

information  on  any  of  the  little  known  arts. 

CORRESPONDENTS. 

Owing  to  the  numerous  Letters  which  since  the  New 
Postage  daily  reach  us,  Correspondents  are  requested  to 
state  whether  they  take  in  our  Work  in  Numbers  or  Parts, 
as  if  the  latter  be  the  case,  the  Answers  lo  their  Letters 
will  be  given  on  the  Wrappers  of  the  Monthly  Parts, 
which  will  much  relieve  and  shorten  our  Weekly  List  of 
Answers,  and  enable  us  to  give  them  fuller  information ; 
also,  hoping  to  render  our  Notices  to  Correspondents  of 
more  than  mdividual  interest,  we  propose  for  the  future  to 
allude  to  the  subject,  rather  than  the  name  of  the  inquirer, 
where  practical)le. 
Animal   Skeletons— We    will   prepare    a    paper   upon  the 

subject 
Vkgetabls    Skeletons. —  Our  description  of  making  these 
given  in  No.  7.  is  quite  full  and  correct.     If  our  Correspon- 
dent will  call  at  55,  Great  Prescot  Street,  Mr.  Francis  will 
show  him  numerous  specimens  thus  prepared. 
Moist  Water  Coi.oRS.-^We  have  not  been  able  to  procure 

the  method  of  manufacture. 
Rice  Paste,  Gme,  &c.— Already  given  in  No.  8,  page  64. 
Work  Boxes,  Screens,  &c..  are  mostly  made  of  lime-tree 
or   poplar-tree   wood.      Such   articles  unpainted   may  be 
bought  at  any  fancy  stationer's. 
J.  M.  it —He  may  solik  the  skin  for  some  time  in  very  weak 
muriatic  acid  and  water.  Printer's  ink  cannot  be  obliterated, 
ti.  G.  (Richmond.) — His  instrument  is  only  a  syphon,  made 
of  two  pieces  of  tube,  and  he  expects  the  water  to  run  out 
of  the  shorter  leg. 
S.  R.— We  will  think  .seriously  upon  the  subject  of  his  kind 

and  valuable  letter. 
Watchmaker's  Oil.— See  No.  34,  page  268. 
Quy>:siTOR.— Look  in  the  window  of  Mr.  Palmer,  Optician, 

Newgate  Street. 
Received- A  Reader— H.  H.— and  eight  others. 

Communications,  Books  for  Review,  Inventions  for  Illus- 
tration, SiC,  to  be  addressed  to  the  Kditor,  at  55,  Great 
Prescot  Street ;  to  the  Printer ;  or  to  the  Publisher.  All 
Letters  must  be  post  paid. 

Printed  by  D.  Francis.  6,  White  Horse  Lane,  Mile  End  Road' 
Published  every  Saturday  by  W.  Brittain,  12,  Paternoster 
Row,  and  may  be  had  of  all  Booksellers  and  Newsmen  iu 
Town  and  Country. 
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APPENDAGES  TO  THE  LATHE. 


CHUCKS. 

A  PERSON  possessing  a  lathe,  and  desiring  to  fix 
any  material  for  the  purpose  of  turning  it  into  a 
regular  form,  employs  for  that  purpose  a  small  ap- 
paratus, called  a  Chuck.  Under  this  general  term, 
therefore,  is  included  all  those  tools  which  serve  to 
connect  the  material  to  be  operated  upon,  be  it  wood, 
stone,  ivoiy,  or  metal,  to  the  mandril  of  the  lathe. 


Chucks  are  called  by  general  names,  according  to 
the  substance  which  fornis  then),  as  wood  chucks, 
brass  chucks.  Sec.  ;  and  by  particular  names,  ac- 
cording to  their  form,  and  tlic  ])iirticular  purpose 
for  which  they  are  intended.  It  will  be  at  once 
evident,  that  as  the  art  of  turning  produces  such  an 
endless  variety  of  fornis,  and  is  npi)lied  to  such  nu- 
merous purposes,  the  chucks  that  would  be  adapted 
to  liold  tightly  one  object,  would  be  quite  inappli- 
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cable  to  another,  and  tliis  without  reference  to  size, 
or  hardness  of  material  worked  upon,  though  these 
must  by  the  turner  be  also  taken  into  his  account. 
Chucks  may  with  propriety  be  divided  into  two 
classes  :  one  class  consisting  of  simple  chucks,  or 
such  as  being  fixed  to   the  mandril  of  a  lathe,  are 
capable  only  of  communicating  a  motion  around  a 
determined  axis,   such  as  they  themselves  receive, 
in  consequence  of  which  the  wood,  &c.,  fastened  to 
them  acquires  a  certain  rotatory  motion,  and  a  cutting 
tool  held  against  it  removes  only  the  parts  which 
are  equally  distant  from  that  axis.      This  being  the 
case,    all  bodies  turned,   when  fixed  by  a   simple 
chuck,  assume  a  round  form  ;  a  section  of  them  at 
any  part  shows  a  circular  disk,   and   all  the  orna- 
ments which  the  turner  may  have  thought  proper 
to  place  upon  them,   extend  wholly  round  the  cir- 
cumference, at  right  angles  to  their  centre  of  motion. 
Also  if  such  bodies  be  cut  exactly  in  half  longitu- 
dinally, the  one  half  will  precisely  correspond  with 
the  other.*     Of  such   nature    as  this  are  most  of 
the  objects  commonly  made  by  the  turner — such  as 
cylinders,   spindles,  legs   for  articles    of  furniture, 
balls,  handles,  rings,  knobs,  and  a  thousand  other 
articles,  or  parts  of  articles. 

The  second  class  of  chucks  is  of  such  a  character 
that  the  axis  of  the  work  can  be  changed  as  the 
operator  pleases,  so  as  to  throw  the  centre  of 
motion  to  any  point,  and  to  make  the  work  revolve 
round  any  given  axis.  In  consequence  of  this  an 
endless  variety  of  beautiful  forms  is  produced,  and 
which  cannot  even  be  attempted  by  the  common 
chuck.  This  is  particularly  the  case  with  surface 
turning :  that  is,  rendering  a  flat,  or  nearly  flat 
surface  ornamental,  by  means  of  the  lathe,  and 
which  has  added  much  to  the  beauty  of  watch  cases, 
and  engraved  checks,  &c.,  for  bankers.  According 
to  the  nature  of  this  ornamental  work,  the  chucks 
which  produce  it  are  called  the  eccentric  chuck, 
the  oval  chuck,  the  segment  engine,  the  geometric 
chuck,  &c.  We  shall  endeavour  to  illustrate  the 
whole  of  these  in  turn  ;  at  present  it  is  necessary 
to  confine  our  attention  to  those  of  a  more  simple 
character,  not  only  because  the  common  turner,  but 
the  engine  and  eccentric  turner  equally  employ 
them,  not  merely  to  roughly  cut  the  wood,  &c., 
previously  to  using  the  complicated  chucks,  but  in 
conjunction  with  them. 

Before  making  chucks  for  our  own  use,  the  cha- 
racter of  the  nose  of  the  mandril  is  to  be  observed  ; 
if  it  have  a  female  screw,  that  is,  a  hollow  screw, 
it  will  be  necessary  that  all  the  chucks  to  fit  it  should 
have  a  corresponding  he  screw,  such  as  are  repre- 
sented as  belonging  to  all  the  figures  given  ;  but  to 
cut  these  screws  is  not  always  an  easy  operation 
for  the  young  turner,  nor  are  they  so  convenient  as 
those  which  are  themselves  furnished  with  a  hollow 
screw.  To  make  this  screw  is  the  first  requisite, 
and  it  is  usually  done  by  drilling  a  hole,  of  proper 
size,  and  screwing  into  it  a  tap,  prepared  for  the 
purpose,  which  cuts  a  thread  as  it  proceeds.  It  is 
evident  that,  to  unite  this  with  the  mandril,  a  con- 
necting piece  is  necessary — such  a  one  is  represented 
in  Fig.  1,  where  are  seen  two  screws,  one  of  which 
fastens  into  the  mandril,  the  other  into  the  chuck. 
A  shoulder  is  left  between  them,   that  each  may  be 


*  It  is  nccessnry  to  notice  an  apparent  exception  to  tliis 
general  description,  in  favor  of  screws,  and  also  of  water 
cockn,  and  perhaps  a  fow  other  articles ;  but  Uie  thread  of 
screws  is  formed  by  altering  the  position  of  the  tool,  and 
water  cocks  by  suddenly  stopping  the  mandril,  so  that  the 
tool  cut*  but  half  round. 


steadied,  and  a  hole  is  cut  into  the  shoulder  side- 
ways, in  order  to  put  a  short  lever  in  it  when  it  is 
screwed  up  or  loosened. 

The  Square-hole  Chuck  is  represented  in  Fig.  2. 
It  is  of  the  first  necessity  for  the  turner — the  square 
hole  is  of  such  a  size  as  to  fit  all  the  usual  bits  and 
larger  drills.  It  is  well  adapted  to  hold  large  wires, 
or  such  other  things  as  may  be  cut  to  a  square  plug 
at  one  end.  Otten  a  square  plug  is  made  to  use 
with  it,  having  a  still  smaller  hole  in  its  centre  for 
smaller  drills  and  wires — two  or  three  forked  ends 
are  usually  furnished  to  it,  such  as  that  represented 
in  Fig.  3 — the  obvious  use  of  which  is  to  hold  long 
pieces  of  wood,  their  teeth  being  driven  into  the 
end  of  the  wood.  The  square  of  the  fork  is  in- 
serted into  the  square-hole  chuck,  while  the  other 
end  of  the  wood  rests  upon  the  point  of  the  back 
popit.  When  furnished  with  these  forks  it  is  called 
the  Fork  Chuck. 

The  Flanck  Chuck,  (Fig.  4,)  is  made  similar  in 
size  and  general  appearance  to  the  last,  except  that 
instead  of  the  screw  in  the  centre,  it  is  provided 
with  five  points,  as  shown.  The  flat  piece  of  wood 
which  is  to  be  turned  must  be  driven  upon  it,  until 
the  points  are  forced  in  sufficiently  to  hold  tight. 
It  may  be  used  with  the  back  popit,  when  it  be- 
comes of  the  nature  of  the  fork  chuck,  or  else  it 
may  serve  to  hold  a  flat  surface,  without  reference 
to  any  other  support ;  but  then  it  will  be  observed, 
that  the  points  hold  but  slishtly,  and  that  any  knot 
in  the  wood,  or  jar  of  the  tool,  would  loosen  its 
hold.      It  is  never  used  but  for  wood. 

The  Screw  Chuck,  (Fig.  5.)  This  consists  of  a 
flat  disk  of  metal  or  wood,  about  2  inches  over, 
with  a  tapering  screw  projecting  about  half  an  inch 
forwards  from  the  centre.  It  is  used  chiefly  to 
fasten  flat  pieces  of  wood,  which  are  to  be  turned 
only  upon  one  surface,  as  for  example  making  flat 
stands  or  supports  for  anything.  It  is  exceedingly 
convenient  for  this  reason,  that  the  work  is  screwed 
tightly  and  firmly  to  the  face  of  the  chuck  ;  and  if 
it  should  be  necessary  to  remove  it  from  the  lathe, 
before  the  turning  of  it  is  finished,  it  may  be  re- 
placed again  without  error.  It  will,  however,  not 
bear  much  strain,  and  is  wholly  inapphcable  to 
fixing  plates  of  metal.  When  this  chuck  is  used 
the  back  popit  is  taken  away. 

The  Cement  or  Pitch  Cement,  is  the  same  as  the 
last  would  be  without  its  screw  ;  work  is  fastened 
to  it  by  rubbing  upon  it  a  piece  of  pitch,  or  shoe- 
maker's wax,  which  is  still  better.  The  friction 
occasioned  by  the  chuck  revolving  rapidly,  when 
the  pitch  is  held  against  it,  detaches  a  portion,  on 
account  of  the  warmth  caused  by  the  friction. 
When  a  disk  of  wood  is  to  be  fastened  to  it,  it  is 
only  necessary  to  hold  the  wood  against  the  chuck 
when  revolving — when  the  same  cause,  which  at 
first  detached  the  pitch,  will  occasion  the  material 
to  be  operated  upon  to  adhere  pretty  strongly. 
The  chuck  is  used  chiefly  to  hold  flat  pieces  of  ivory, 
bone,  horn,  wood,  or  metal,  when  its  surface  is  to 
be  polished,  or  ornamented  by  delicate  and  small 
lines  or  indentures. 

The  Arbor  Chuck,  (Fig.  6,)  is  next  in  order  as 
in  importance.  It  consists  merely  of  a  round  rod 
of  metal,  with  a  screw  which  fastens  into  the  man- 
dril. The  turner  must  have  arbors  chucks  of  every 
size,  from  one-eighth  of  an  inch  upwards  to  an  inch 
or  more  in  diameter.  They  are  valuable  in  fixing 
rings,  hollow  cylinders,  tubes,  pullies,  beads,  &c,, 
where  the  two  surfaces  are  required  to  be  perfectly 
true  with  each  other. 
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The  Cup  Chuck  or  Plain  Chuck,  (Fig.  7.)  is 
formed  of  a  hollow  cup  of  metal.  It  is  used  by 
driving  into  it  a  piece  of  wood,  and  cutting  this  off 
flat  with  the  front  surface.  When  anj'  thing  is  to 
be  turned,  it  may  either  be  driven  tightly  into  the 
chuck  without  its  plugging,  or  else  a  hole  may  be 
turned  in  it,  of  a  size  adapted  to  hold  the  par- 
ticular object  to  be  operated  upon.  It  may  be  used 
with  or  without  the  back  popit,  as  circumstances 
may  require.  It  holds  very  firmly,  and  is  of  very 
general  application. 

The  Wire  Chuck  or  Spring  Chuck.  These  are 
but  two  names  for  the  same  article.  It  is  formed 
merely  of  a  thick,  round,  short  piece  of  brass, 
drilled  with  a  small  hole  for  some  distance  through 
the  centre,  and  cut  downwards  with  a  saw  as  far  as 
the  hole  extends.  It  is  used  chiefly  for  the  turning 
of  wires,  which  to  be  fastened  are  only  driven  into 
the  hole,  when  the  firmness  and  yet  elasticity  of  the 
brass  holds  them  sufficiently  tight,  and  with  no  time 
lost  in  adjustment. 

The  Riny  Chuck,  (Fig.  8.)  This  is  of  the  same 
character  as  the  last ;  but  is  made  of  box-wood, 
has  a  larger  hole,  and  two  or  more  saw  cuts  down 
it,  instead  of  one.  As  this  is  to  hold  larger  objects, 
the  strain  is  of  course  greater  than  with  those 
which  lie  so  near  the  centre  as  wires  do,  it  is 
therefore  necessary  to  bind  the  parts  together  with 
a  stout  ring  of  metal.  Fix  the  wood  in  it  thus  : — 
Take  off  the  ring,  fit  the  wood  into  the  cavity 
moderately  tight — then  putting  the  metal  ring  over 
the  chuck,  (which  is  made  slightly  tapering,)  give 
it  three  or  four  gentle  knocks  around — thus  fixing 
the  whole  together  immoveably. 

The  Die  Chuck,  the  front  view  of  which  is  shown 
in  Fig.  9,  is  of  exactly  the  same  general  form  as 
the  cup  chuck,  but  rather  more  shallow.  It  differs 
more  materially,  however,  in  having  three,  four,  or 
six  screws  passing  through  its  sides,  and  meeting 
towards  the  centre.  By  the  points  of  these  screws 
the  work  is  held,  the  screws  being  adjusted  so  that 
the  work  is  well  centred.  It  is  used  chiefly  in 
turning  metallic  cylinders,  &c. 

(To  be  continued.) 


FORMING    LENSES    AND    SPECULA    FOR 
TELESCOPES,  &c. 

A  GOOD  composition  for  the  specula  of  reflectors 
is  one  of  the  most  important  desiderata  in  the 
making  of  telescopes.  The  qualities  most  in 
request  are,  a  sound  uniform  metal,  free  from  all 
microscopic  pores ;  nut  liable  to  tarnish  by  ab- 
sorption of  moisture  from  the  atmosphere  ;  not  so 
hard  as  to  be  incapable  of  taking  a  good  figure  and 
exquisite  polish,  or  so  soft  as  to  be  easily  scratched  ; 
and  possessing  a  high  reflective  power.  Tlie  various 
compositions  employed  for  specula  differ  more  in 
the  admixture  of  minor  ingredients  than  in  their 
essential  materials.  Copper  and  tin  (bronze  metal) 
are  the  metals  mostly  employed,  with  small 
quantities  of  arsenic,  silver,  and  brass.  The 
proportions  generally  employed  are,  copper  32 
parts,  grain  tin  15,  with  the  addition  of  two  parts 
of  arsenic  to  render  it  more  white  and  compact, 
the  Rev.  Mr.  Edwards,  in  a  treatise  annexed  to  the 
Nautical  Almanac  for  1787,  says  that  if  1  of  brass 
and  1  of  silver  be  used  with  only  1  of  arsenic,  a 
moat  excellent  metal  will   be   obtained,    which   is 


whiter,  harder,  and  more  reflective  than  any  other 
he  ever  met  with.  With  respect  to  the  practical 
value  of  this  composition  we  can  speak,  but  having 
made  specula  for  reflecting  instruments  ourselves, 
we  can  vouch  for  the  goodness  of  the  following, 
both  with  respect  to  the  exquisite  figure  and  polish 
it  is  capable  of  assuming,  and  its  freedom  from 
pores.  To  make  tills  comjjosition,  take  2  parts  of 
copper,  as  pure  as  it  is  j)ossible  to  be  procured ; 
(for  the  goodness  of  the  speculum  will  depend  on 
the  purity  of  the  materials  emjjloyed)  this  must  be 
melted  in  a  crucible  by  itself ;  then  put  in  another 
crucible,  1  part  of  pure  grain  tin.  When  they 
are  both  melted,  mix  and  stir  them  witli  a  wooden 
spatula,  keeping  a  good  flux  on  the  melted  surface 
to  prevent  oxidation :  this  metal  must  be  (juickly 
poured  into  the  moulds,  which  may  be  made  of 
founders'  loom  ;  the  intended  face  always  being 
downwards.  Where  the  speculum  is  required 
particularly  good,  the  best  mode  of  casting  it  is  to 
have  an  iron  mould  made  with  a  vertical  tube 
attached  on  one  side,  and  the  bottom  of  the  tube 
to  end  in  a  bulb  ;  the  melted  metal  is  then  to  be 
poured  down  the  tube,  and  will  fill  the  bulb  and 
mould,  leaving  a  sufficiency  in  the  tube  to  give 
pressure.  The  bulb  being  lower  than  the  mould 
will  retain  any  dense  impurities,  and  the  tube  the 
lighter  ones,  while  the  speculum  will  be  uniform 
and  dense. 

Having  thus  procured  the  speculum,  the  next 
thing  will  be  to  grind  it  to  the  required  figure  ;  this 
is  eff'ected  on  a  convex  brass  or  hard  metal  circular 
tool,  carefully  turned  to  a  gauge  of  the  required 
curve.  This  tool  is  fixed  on  a  post  or  upright,  and 
the  speculum  is  held  in  the  hand  by  means  of  a  con- 
venient holder  cemented  on  its  back.  The  grinding 
is  then  commenced  with  coarse  emery  powder  and 
water,  when  the  roughness  is  taken  off  by  moving 
the  speculum  across  the  tool  in  different  directions 
walking  round  the  post :  fine  emery  is  used  in  the 
same  way,  till  the  surface  of  the  speculum  has 
become  uniform.  The  next  step  will  be  to  smooth 
it  by  means  of  fine  washed  flower  emery,  gradually 
passing  from  one  degree  to  the  next  finer,  and 
washing  the  tool  and  speculum  between  each 
application  of  emery,  to  prevent  any  gritty  particles 
from  scratching  the  metal.  When  the  speculum  is 
completed,  and  of  the  required  figure,  it  is  next  to 
be  polished.  This  is  done  by  taking  a  convex  tool 
sitnilar  to  the  grinder,  or  the  grinder  itself,  and 
covering  it  with  pure  pitch  evenly  spread  over  its 
suiface  ;  while  warm  a  concave  tool  of  the  same 
figure  as  the  speculum  is  then  worked  over  its 
surface  wet.  When  the  proper  figure  is  obtained, 
washed  putty,  («'.  e.  combined  oxide  of  tin  and  lead) 
is  poured  on  the  pitch,  and  the  speculum  polished 
thereon  by  moving  it  as  before.  During  tiie  jirocess 
of  grinding  and  polishing,  the  tools  must  be  care- 
fully examined  by  the  gauge,  and  if  they  happen 
to  get  out  of  the  true  figure,  the  speculum  must  be 
worked  more  on  the  edge,  or  middle,  as  the  case 
may  require.  Instead  of  tiie  vertical  post  above 
mentioned,  a  lap  is  sometimes  emjiloyed,  which 
produces  a  much  better  figure  and  more  expe- 
ditiously. A  lap  consists  of  a  common  latiie 
communicating  a  slow  and  regular  motion  to  a 
vertical  mandril,  on  which  the  grinding  or  polishing 
tool  is  fixed  ;  in  using  the  lap  the  artist  is  enabled 
to  stand  in  the  same  place,  and  has  more  command 
over  the  work. 

Lenses  are  ground  precisely  in  the  same  manner 
as  specula,  but  the  polishing  is  differcut.     Here 
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the  concave  or  convex  polishing  tool  is  made  of 
brass,  and  when  turned  of  a  proper  curve,  a  smooth 
thick  piece  of  felt  (cloth)  is  stretched  over  the  tool 
and  cemented  to  it ;  the  outer  surface  is  then 
imbedded  with  washed  putty  powder.  After  this 
is  done,  the  lens,  or  block  of  lenses,  is  worked  on 
it  with  cross  motions  ;  if  the  jjowder  be  employed 
too  wet  the  fibres  of  the  cloth  will  rise  up,  and 
polish  not  only  the  surface,  but  also  the  small 
hollows  left  in  the  grinding.  This  effect,  from  the 
nature  of  the  polishing  surface  being  heterogene- 
ous, generally  takes  place  to  a  greater  or  less 
extent  when  viewed  by  a  microscope  ;  these  cavities 
being  polished  admit  the  light  and  disperse  it, 
instead  of  it  being  collected  as  with  a  uniform 
surface.  When  these  faults  are  visible  to  the  eye, 
tlie  lens  is  called  curdled.  If  we  are  desirous  of 
procuring  an  uniform  and  perfect  surface,  the 
polishing  tool  must  be  homogeneous,  and  the  best 
material  for  its  formation  is  good  clean  hees'  wax, 
hardened  by  the  addition  of  red  sulphate  of  iron, 
dry  and  finely  washed.  This  composition  when  of 
the  proper  temper  is  melted  over  the  brass  tool ; 
and  when  cold  can  be  turned  to  the  required  curve. 
The  advantage  of  this  improvement,  besides  its 
uniformity,  is,  that  should  any  hard  scratching 
particles  insinuate  themselves  between  the  tool  and 
glasses,  they  sink  and  are  imbedded  in  the  was, 
and  thus  their  injurious  effects  are  prevented.  The 
polish  of  lenses  made  in  this  manner  is  clear  and 
defined  when  examined  by  a  microscope  ;  when 
the  shadow  of  a  bar  is  brought  across  them.  This 
method  is  now  employed  by  one  of  the  first  opti- 
cians in  the  metropolis. 

Centering  of  Lenses. — The  centering  of  lenses 
for  accurate  instruments  is  of  great  importance, 
more  especially  for  the  object-glasses  of  achromatic 
telescopes.  Different  opticians  employ  their  own 
methods,  but  one  of  the  best  is  done  by  reflection  : 
let  the  lens  to  be  centered  be  cemented  to  a  brass 
chuck,  having  the  middle  turned  away  so  as  not  to 
touch  the  lens,  but  near  the  edge,  which  will  be 
hid  when  mounted  ;  this  rim  is  very  accurately 
turned  flat  where  it  is  to  touch  the  glass.  When 
the  chuck  and  cement  is  warm  it  is  made  to  revolve 
rapidly  :  while  in  motion  a  lighted  candle  is  brought 
before  it  and  its  reflected  image  attentively  watched. 
If  this  image  has  any  motion,  the  lens  is  not  flat 
or  central :  a  piece  of  soft  wood  must  therefore  be 
applied  to  it  in  the  manner  of  a  turning  tool,  till 
such  time  as  the  light  becomes  stationary.  When 
the  whole  has  cooled,  the  edges  of  the  lens  must 
be  turned  by  a  diamond,  or  ground  with  emery. 
This  method  of  centering  and  adjusting  object- 
glasses  by  their  reflected  images,  was  laid  before 
the  public  by  Dr.  WoUaston,  and  has  been  used  by 
our  first  opticians  for  a  considerable  time, 

MAKING  ARTIFICIAL  MAGNETS. 

(Resumed  from  page  307. J 

The  last  paper  considered  the  method  of  making 
magnets  without  the  aid  of  others.  The  present 
begins  that  division  of  the  subject  in  which  it  is 
supposed  that  we  are  already  furnished  with  a 
magnet,  and  by  the  assistance  of  which  we  are 
desirous  of  making  others. 

By  Single  Touch. — The  simplest  method  of  mag- 
netizing a  bar  of  hard  steel,  (and  none  other  will 
retain  the  magnetism  given  to  it  so  long,)  is  by 
placing  it  on  a  table  as  near  as  possible  in  the  mag- 


netic meridian  ;  that  is,  nearly  north  and  south — and 
holding  over  it  perpendicularly  a  strong  bar  mag- 
net, rubbing  it  throughout  its  whole  length,  be- 
ginning at  one  end,  and  passing  it  along  to  the 
other — pressing  it  somewhat  during  its  passage. 
After  reaching  the  end  of  the  steel  bar,  the  magnet 
must  be  lifted  up,  and  applied  again  to  the  other 
end,  and  so  on  for  several  times,  the  friction  being 
alsvays  made  in  the  same  direction. 

Fig.  1. 


By  Contact. — Another  method  consists  in  placing 
the  end  of  a  small  bar  of  steel,  in  contact  with 
one  of  the  ends  of  a  powerful  bar  magnet,  and 
striking  the  new  bar  so  as  to  make  it  ring  during 
tie  time  of  its  application.  This  method,  however, 
will  li  e  the  first  only  be  efiicacious  for  small  bars. 
A  better  method  is  to  place  the  unmagnetized  bar 
between  the  opposite  poles  of  two  strong  magnetic 
bars  of  equal  power.  In  this  case,  the  magnetism 
of  the  new  bar  will  be  nearly  twice  as  strong  as 
when  only  one  is  used.  The  following  cut  shows 
both  these  methods.  The  smaller  being  the  newly- 
made  magnet.  N  signifies  the  north,  and  S  the 
south  pole,  in  this  and  every  following  example. 

Fig.  2. 


Dr.  Knight's  .Method. — This  gentleman,  a  phy- 
sician of  London,  was  long  celebrated  for  the 
excellence  of  the  artificial  magnets  he  made.  The 
method  he  used  was  kept  a  secret  during  his  life, 
but  was  published  after  his  death  by  Mr.  Wilson. 
The  bar  which  he  intended  to  magnetize  was  placed 
under  the  opposite  poles  of  two  equal  magnets. 
These  magnets  are  then  separated  in  opposite 
directions,  so  that  the  south  pole  of  the  one  passes 
over  tiie  north  polar  half  of  the  bar  to  be  mag- 
netized, and  the  north  pole  of  the  other  over  its 
south  polar  half.  This  operation  is  repeated  several 
times,  tiU  the  magnetism  of  the  under  bar  is  fully 
developed. 

Fig.  3. 


s 


N 


DuhameVs  Method. — When  Mr.  Knight's  process 
was  appUed  to  large  bars  it  was  found  to  be  defec- 
tive, which  induced  M.  Duhamel  to  try  the  method 
represented  in  Fig,  4.  The  bars  to  be  magnetized 
are  placed  parallel  to  each  other,  and  have  their 
extremities  united  by  two  pieces  of  soft  iron,  at 


MAGAZINE  OF  SCIENCE. 


349 


right  angles  to  the  bars.  Then  take  two  strong 
magnets,  or  two  bundles  of  small  bar  magnets,  the 
bars  of  each  bundle  having  their  similar  poles 
together,  and  place  them  as  in  the  figure,  at  an 
angle  of  about  90  degrees,  or  inclined  45  degrees 
each,  to  one  of  the  bars,  having  the  north  pole  of 
the  one  bundle  downwards,  and  the  south  pole  of 
the  other  bundle.  They  are  then  separated  from 
each  other  by  drawing  them  along  the  under-bar  to 
its  extremities.  The  same  operation  is  to  be  re- 
peated on  the  other  bar,  and  continued  alternately 
on  both,  till  their  full  magnetic  powers  are  supposed 
to  be  developed.  When  the  magnets  are  placed 
upon  the  second  bar,  the  disposition  of  the  poles  is 
to  be  reversed — the  pole  that  was  at  first  in  the 
right  hand  being  now  placed  in  the  left.  The  two 
bars  are  then  to  be  turned  with  their  lower  face 
uppermost,  and  the  operation  repeated  several 
times,  as  before. 

Fig.  4. 


The  distinctive  property  of  M.  Duhamel's  pro- 
cess is  the  employment  of  the  connecting  pieces  of 
iron,  and  in  the  use  of  bundles  of  small  bars,  which 
are  more  eflBcacious  than  two  single  ones  of  the 
same  size.  This  method  is  applicable  to  curved 
bars,  or  those  of  a  horse-shoe  form. 

Mr.  MitchelVs  Method;  or  the  Method  of  Double 
Touch. — Having  joined  together,  at  the  distance  of 
a  quarter  of  an  inch,  two  bundles  of  strongly  mag- 
netized bars,  their  opposite  poles  being  together, 
he  placed  five  or  more  equal  steel  bars  in  the  same 
straight  line,  and  resting  the  extremity  of  the  bun- 
dles of  magnets  upon  the  middle  of  the  centre  bar, 
(see  Fig.  5.) — he  moved  them  bacJcwards  and  for- 
wards, throughout  the  whole  length  of  the  line  of 
bars,  repeating  the  operation  on  each  side  of  the 
bars,  till  the  greatest  possible  effect  was  produced. 
Mr.  Mitchell  states,  that  two  magnets  will,  by  his 
process  of  double  touch,  communicate  as  strong  a 
magnetic  virtue  to  a  steel  bar  as  a  single  magnet  of 
five  times  the  strength,  when  used  in  the  process  of 
single  touch. 

Fie/.  5. 


(To  he  continued.) 


RED-CHALK  CRAYONS. 

The  red-chalk  crayon  and  its  uses  are  too  well 
known  in  daily  life,  to  require  anything  to  be  said 
of  them.  The  preparation  of  those  red  crayons 
which  are  best  adajjted  for  drawing,  however,  is 
less  known.  I'he  following  is  the  manner  in  which 
it  is  performed : — A  quantity  of  hematite  is  ground 


in  a  porphyry  mortar,  with  filtered  water,  until 
it  be  extremely  divided,  so  as  to  form  an  iin])alpable 
powder.  This  powder  is  again  diffused  in  a  quantity 
of  water  sufficient  to  allow  finer  parts  of  tlie  mix- 
ture to  be  passed  through  a  fine  sieve,  placed  above 
a  large  vessel  filled  with  water.  The  liquid  holding 
the  hematite  in  suspension  is  then  agitated  ;  and 
after  this  allowed  to  rest  four  and  twenty  hours. 
At  the  end  of  this  time,  there  is  formed  at  the 
bottom  of  the  veesel  a  dejiosit  of  hematite,  in  the 
form  of  a  very  fine  powder:  the  water  is  cautiously 
decanted  from  it. 

To  form  crayons  of  this  impalpable  powder,  a 
uniting  medium  is  necessarj'.  This  is  afforded 
either  by  gum  arable  or  isinglass,  of  which  the 
proportions  vary,  according  to  the  use  to  which  the 
crayon  is  destined ;  less  of  it  being  required  for 
soft  crayons,  which,  consequently,  yield  their  color 
more  readily  ;  and  more  for  the  hard  ones,  which 
preserve  their  points  longer.  The  following  are 
the  proportions,  reduced  from  experiments,  to  be 
employed  in  the  five  kinds  of  crayons,  which  we 
shall  describe : 

1.  For  the  soft  red  crayons,  which  leave  broad 
traces,  18  grains  of  dry  gum  arable,  to  1  ounce  of 
the  prepared  hematite  powder. 

2.  For  harder  crayons,  21  grains  of  gum,  to  1 
ounce  of  the  hematite  powder. 

3.  For  still  harder  crayons,  and  which  make 
small  and  delicate  marks,  22  grains  of  gum  to  1 
ounce  of  hematite. 

4.  For  the  hardest  of  this  kind  27  grains  of  gum 
to  1  ounce  of  hematite. 

5.  For  crayons  which  leave  shining  traces,  36 
grains  of  isinglass  to  1  ounce  of  the  prepared 
hematite  powder. 

The  gum  or  isinglass  is  to  be  dissolved  separately 
in  a  sufficient  quantity  of  water,  and  their  solutions 
passed  through  a  linen  cloth  ;  the  hematite  powder 
is  then  added.  The  liquid  is  brought  near  to  a 
gentle  fire,  until  the  mass  is  somewhat  thickened  by 
the  evaporation  of  the  water  when  it  is  to  be  re- 
moved from  the  fire.  The  mixture  is  then  to  be 
carefully  ground  on  a  porphyry  slab,  to  render  it 
as  intimate  as  possible,  and  is  ready  to  be  formed 
into  crayons.  To  effect  this,  the  mass,  when  it 
has  become  of  a  proper  consistence,  is  forced 
through  a  cylinder  :  the  sticks  thus  formed,  ate 
dried,  and  divided  into  crayons,  of  two  inches  long. 
They  are  then  sharpened  at  their  points  ;  and  the 
hard  crust,  which  had  formed  upon  them  while 
drying,  is  removed. 

CHEMICAL  ACTION. 

If,  when  two  difl'erent  substances  are  mixed  toge- 
ther, they  have  no  tendency  to  unite,  and  their 
constituent  principles  remain  unchanijed,  they 
are  said  to  have  no  artitiity  for  eacii  other,  and 
their  union  is  mechanical ;  but  when  the  pi(ij)er- 
ties  of  eitheror  both  become chanifed,  the  mixture 
is  chemical,  or  in  other  words  they  are  said  to 
liavt!  been  chemically  cominned,  in  consequence 
of  an  attraction  or  afhuit_\  tiiat  there  exists  between 
them. 

Ex.  L  —  Chalk  and  ]Vatcr  unite  jnechunically  ~~ 
Put  some  jiounded  chalk  in  a  glass  of  water  ;  stir 
it  up,  and  it  will  soon  settle  nnchaiigcd  at  the 
bottom  of  the  glass  again — tlic  mixture  being 
mechanical. 

Ex.  2. — Chalk  and  Vinegar  unite  chemically. — 
Instead  of  the  glass  of  water,  substitute  a  glass 
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of  vinegar,  and  immediately  the  chalk  is  put  in  it 
they  will  unite  together,  and  form  a  chemical 
compound,  diiferent  in  its  nature  from  either  the 
chalk  or  vinegar  used. 

Ex.  3. — Oil  and  Water  a  mechanical  mixture. — 
Mix  together  oil  and  water  in  a  phial;  however 
much  these  may  be  shaken  together  the  action  is 
merely  mechanical,  as  will  be  seen  by  their  soon 
separating — the  oil  resting  upon  the  top  of  the 
■water  as  at  first. 

Ex.  4 Snap  a  chemical  compound. — Add  to  the 

oil  and  water,  a  little  pearl-ash  or  potass:  shake 
the  phial  as  before,  and  the  three  will  unile 
chemically,  forming  soap. 

Ex.  5.— The  Phial  of  the  Four  Elements,  as  it 
is  called,  is  an  example  of  mechanical  action.  It 
is  made  thus: — Take  a  phial,  about  6  or  7  inches 
long,  and  about  ^  of  an  inch  in  diameter.  In  this 
phial  put,  first,  iron  or  copper  filings  ;  secondly, 
chalk  or  whitening  ;  next,  water  ;  and,  lastly, 
naphtha.  These  being  of  different  densities,  and 
having  no  chemical  aifinity  for  each  other,  will 
soon  settle  as  at  first,  however  much  the  vessel 
may  be  shaken. 

Ex.  6 — Chemical  union  of  Foiu  Bodies. — Instead 
of  the  naphtha,  pour  gently  into  the  phial  nitric 
acid.  It  will  be  seen  to  unite  chemically  with  the 
metal,  the  chalk,  and  the  water,  making  the  whole 
a  blueish  homogeneous  mass. 

ITS    DEGREE    AND    DURATION. 

The  degree  of  chemical  action  exercised  by 
bodies  upon  each  other  is  exceedingly  varied,  and 
so  also  is  the  time  requisite  for  that  action  to  take 
place.  In  some  instances  many  days  or  even 
weeks  and  years  pass  away,  before  its  effects 
become  visible.  In  the  spontaneous  decay  of 
animals  and  vegetables  —  the  disintegration  of 
locks — the  oxydation  of  iron — and  still  more  so 
of  kad  and  copper,  by  contact  with  the  ?ir,  all  of 
■which  are  chemical  processes,  show  the  slow  and 
gradual  progress  of  chemical  action.  While  the 
varied  effects  of  effervescence,  combustion,  and 
explosion,  illustrate  how  suddenly  chemical  action 
sometimes  proceeds.  The  effect  produced  is  often 
but  little  removed  from  a  mere  mechanical  ope- 
ration, and  the  change  of  properties  inconside- 
rable: thus  it  is  in  solutions  and  decoctions.  At 
other  times  it  is  impossib.e  to  recognize  the  com- 
ponents in  the  compound  produced  from  them. 
Bodies  have  often  an  affinity  for  each  other  in  one 
state,  though  not  in  another  ;  frequently  the  ad- 
mixture of  a  third  body  is  requisite  to  promote 
their  union.  In  most  instances,  increase  ol  tem- 
perature greatly  aids  chemical  action,  even  light 
is  frequently  productive  of  the  same  effect;  and 
in  all  cases  it  is  absr)lutely  necessary  that  each 
body  should  be  in  a  state  of  minute  division: 
thus  two  solids  combine  with  difficulty — a  solid 
and  fluid  more  easily — and  two  fluids  with  yet 
greater  facility. 

Ex.  7. — Slow  action  of  the  Atmosphere  upon 
Iron. — Let  a  piece  of  brightened  iron  lay  exposed 
to  the  weather,  if  wet  it  will  be  soon  rusted,  if 
dry  some  considerable  time  will  elapse  before  this 
takes  place. 

Ex.  8  — Gradual  absorption  of  IVatir  by  Lime. — 
Quick  lime  left  exposed  to  tiie  air  becomes 
gradually  slaked  or  chemically  united  with  water, 
by  depriving  the  atmosphere  of  any  moisture 
■which  may  be  suspended  in  it. 

Ex.  9. —  Gradual  chanr/e  caused  by  Fermentatioji. 
Mix  a  pound  of  raw  sugar  with  a  gallon  of  water; 


in  a  few  days  a  fermentation  will  ensue,  which 
will  change  the  whole  into  vinegar. 

Ex.  10. — Chemical  effect  of  Light. — Wash  a 
piece  of  pajier  over  with  a  strong  solution  of 
nitrate  of  silver;  dry  it  in  the  dark,  and  when 
dry  expose  it  to  the  sun's  light  ;  though  colorless 
before  it  will  now  soon  become  black.  The  effect 
will  be  much  more  rajiid,  if  the  paper  be  first 
dipped  in  very  weak  salt  and  water,  it  will  then  be 
photogenic  paper,  and  a  picture  m.iy  be  made  by 
placing  a  dried  plant,  feather,  bit  of  lace,  &c., 
upon  it,  jirevious  to  its  exposure  to  light 

Ex.  11. — Rapid  chemical  action  shown  by  Effer- 
vescence.—  Add  to  a  glass  of  sonr  beer,  vinegar,  or 
lemon  juice,  a  little  carbonate  of  soda,  efferves- 
cence immecliatelv  ensues,  and  the  acidity  of  the 
liquid  is  destroyed. 

E,r.  12. — Rapid  chemical  action  shown  by  Com- 
bustion.— Let  fall  iulo  the  flame  of  a  candle  some 
filings  of  iron  or  zinc,  they  will  immediately  burn 
—  throwing  out  most  beautiful  scintillations. 

Ex.  13. —  Rapid  chemical  action  shown  by  Ex- 
plosion.—  Place  a  crystal  of  nitrate  of  ammonia 
in  a  fire  shovel  over  the  fire ;  when  it  has  arrived 
at  a  heat  sufficient  for  melting  lead,  it  will  in  the 
act  of  decomposition  explode  with  considerable 
violence. 

Ex.  14. — Intense  action  shownby  Solution. — Put 
some  filings  of  copper  or  tin  in  a  glass,  and  pour 
upon  them  a  little  nitric  acid,  when  a  rapid  dis- 
solving of  the  tin  will  take  place,  on  account  of 
the  affinity  between  it  and  the  acid — a  nitrate  of 
tin  being  formed. 

Ex.  1.5. — Combustion  of  Nitrate  of  Copper.— 
Wrap  up  some  crystals  of  nitrate  of  copper  in  tin 
foil,  while  dry  no  chemical  union  takes  place, 
but  moisten  them  with  water,  and  soon  the  whole 
bursts  into  flame. 

Ex.  16. — Formation  of  Sulphuret  of  Iron. — Hold 
a  roll  of  sulphur  to  a  bar  of  cold  iron,  they  re- 
main without  uniting;  but  bring  the  iron  bar  to 
a  red  heat,  and  apply  the  sulphur  as  before,  it  will 
now  unite  with  the  iron,  rendering  it  extremely 
brittle,  while  a  considerable  portion  of  light  and 
heat  will  be  extricated — the  iron  being  changed 
into  the  sulphuret. 

Ex.  17. — Formation  of  Glass. — Mix  together 
sand  and  potass ;  while  cold  no  change  is  appa- 
rent, but  heat  them  with  the  flame  of  a  candle, 
urged  with  a  blow-pii)e,  or  else  in  the  fire,  and 
they  will  unite  and  form  glass. 

Ex.  18. — Brilliant  Combustion  of  Chlorate  of 
Rotass. —  Shdke  together  some  pieces  of  sulphur 
and  crystals  of  chlorate  of  potass — no  action  takes 
place  ;  pound  them  in  a  mortar,  and  a  lend  snan- 
ping  noise,  attended  by  a  flash  of  light,  will 
announce  their  union.  [^Caution. — This  should 
be  tried  in  very  small  quantities.] 

Ex.  19.— Mix  together  loaf  sugar  and  chlorate 
of  potass  ;  of  themselves  they  do  not  chemically 
combine,  but  touch  them  with  a  drop  of  sulphuric 
acid,  and  a  most  vivid  combu-ilion  will  ensue. 

Ex.  20. — Extemporaneous  Soda  Water — Mix 
together  half  a  tea  spoonful  each  of  the  dry  pow- 
ders of  carbonate  of  soda  and  tartaric  acid  ;  in 
this  state  they  have  no  chemical  affinity  for  each 
other,  but  dissolve  each  previously  in  water,  and 
the  union  of  the  two  solutions  will  be  attended  by 
violent  ebullition  ;  in  fact,  the  mixture  is  the 
well-known  saline  draught,  or  soda  water. 
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ITS    EFFECT. 

Chemical  action  alters  not  merely  the  nature  of 
bodies,  but  rery  frequently  their  form  also,  as 
may  be  seen  by  many  of  the  preceJinp:  experi- 
ments: thus  solids  are  sometimes  formed  from 
gases  and  from  liquids  — liquids  from  solids  and 
gases — and  gasses  themselves  are  invariably  pro- 
duced from  either  one  or  other  of  these  distinct 
classes.  It  is  productive  also,  in  many  instances, 
of  great  alterations  of  temperature,  of  volume 
and  specific  gravity,  of  color,  and  of  taste. 

Ex  21. — Tmo  Gatset  form  a  Solid. —  Brush  tlic 
inside  of  a  tumbler  with  a  feather  dipped  in 
hydrochloric  acid,  and  anotlier  with  liquid  am- 
monia ;  if  now  one  tumbler  be  inverted  over  the 
other,  the  two  invisible  gasses  whicli  are  emitted 
unite  and  form  an  opaque  solid,  wliich  is  tiie 
chloride  of  ammonia  or  sal  ammoniac.  It  will 
appear  in  the  glasses  as  while  fumes. 

Ex.  22. — Tn-o  LKjuids  form  a  Solid. — Put  into 
a  glass  a  few  spoonsiul  of  a  saturated  solution  of 
cliloride  of  lime,  (muriate  of  lime,)  and  add  to  it 
graduall\,  drop  by  drop,  sulphuric  acid.  If  these 
two  liquids  be  stirred  together  with  a  glass  rod, 
they  become  converted  into  an  opaque,  white,  and 
almost  solid  mass. 

£.v.  23. —  Two  Solids  form  a  Liquid. —  Put  into 
a  mortar  2  drams  of  sulphate  of  soda  and  2  drams 
of  nitrate  of  ammonia.  These  substances  when 
rubbed  together  will  gradually  become  fluid. 

Ex.  24. —  /wo  Liquids  vaporized  by  Mixture. — 
Pour  upon  some  strong  spirits  of  wine  an  equal 
quantity  of  fuming  nitrous  acid,  the  chemical 
action  will  be  so  energetic  that  the  whole  will  be 
dissipated  into  vapor. 

Ex.  '2o. —  7'jyo  Gasses  form,  a  Liquid. —  INIix 
togeiher  chlorine  and  carburelted  hydrogen  gasses. 
They  will  unite,  and  form  an  oily  looking  liquid. 
Ex.  26. — Two  Gasses  lorm  a  Liquid. — Mix 
together  oxygen  and  hydrogen  gasses,  in  the  pro- 
portion of  2  parts  of  the  latter  to  I  of  oxygen,  in 
a  bladder.  Blow  a  soap  bubble  with  the  mixed 
gasses,  and  when  risen  away  from  the  blad  !er  set 
fire  to  it,  and  the  chemical  union  of  the  contained 
gasses  will  be  attended  with  a  loud  report,  and 
water  be  formed. 

Ex.  27. —  Two  Gustes  unite,  and  still  remain 
gaseous. — Mix  together  equal  quantities  of  chlo- 
rine gas  and  hydrogen  gas.  They  will  when  sub- 
jected to  light  unite  and  form  another  gas,  the 
chloric  or  muriatic  acid  gas:  it  may  be  collected 
in  a  liquid  state,  by  placing  a  little  water  in  the 
vessel  holding  the  two  gasses. 

Ex.  28  — A  Gas  formed  from  a  Solid. — Subject 
a  piece  of  marble  to  a  red  heal  in  a  fire,  and  car- 
bonic acid  gas  will  be  given  off  in  abundance. 
The  marble  being  changed  at  the  same  time  into 
quick-lime. 

Ex  29.  — Fill  the  bowl  of  a  common  tobacco- 
pipe  with  coal  du-^t,  cover  it  with  sand  or  clay, 
and  place  it  in  the  fire  ;  when  hot,  carburetted 
hydrogen  gas  will  be  evolved,  and  may  be  lighted 
at  the  end  of  the  stem  of  the  pipe. 


[We  have  been  urged  from  so  many  quarters  to  continue 
Experimental  Papers  on  Chemistry,  ■similar  to  those  already 
inserted  on  "Oxygen,"  (see  Noa  37,  38.  and  4i,)  that  we 
purpose  to  write  a  series  of  them  on  the  more  Popular 
Elements  and  Ueparlment*  of  that  important  Science.  In 
order  to  consider  tlie  subject  scientifically,  it  is  first 
necessary  to  understand  the  nature  of  the  action  of  bodies 
upon  eaeh  other — the  abore  Paper  then  is  to  be  considered 
merely  as  introductory.] 


GRECIAN  OR  PERSIAN  PAINTING. 

This  description  of  painting  is  very  easy  of  at- 
tainment, (being  taught  in  three  lessons. )  and  to 
those  who  have  even  but  a  very  slight  knowledge 
of  drawing,  the  following  instructions  will  most 
likely  be  found  all  that  is  requisite  to  succeed  in 
this  style.  It  is  done  (ui  a  particular  kind  of  pa])cr 
with  p  iwder  colors,  which  arc  mixed  logctherdry, 
and  nibbed  on  in  the  same  state  with  the  finger, 
taking  no  heed  of  doors,  windows,  &.C.,  whicli  are 
scraped  out  afterwards  with  a  pen  knife.  This 
style  of  coloring,  when  finished,  looks  very  like  a 
well  and  softly-exccutcil  chalk  drawinij,  and  is 
very  appropriate  for  landscapes,  particularly  ruins. 
The  materials  required  are  as  follows: — 

First. — A  sheet  of  Giecian  paper:  it  is  covered 
with  a  chalky  substance,  resembling  that  on  visi- 
ting cards,  but  with  this  difference,  tiiat  the  surface 
is  rather  rough,  and  of  a  yellowish  white  color, 
and  has  a  peculiar  scent,  something  like  oil  cloth. 
Second.  The  following  colors  in  powdiT. — 
Constant  white,  ivory  black,  Vandyke  brown, 
Italian  pink,  yellow  ochre,  chrome  yellow,  Indian 
yellow,  mazarine  blue,  cobalt  blue,  crimson  lake, 
Indian  red,  and  Vermillion. 

Third.— Tlie  following  chalks,  (Contes) — Two 
sliades  of  light  green,  one  bright  yellow,  <nie  yel- 
lowish white  stone  color,  (me  grey,  one  light 
brown,  and  one  hard  and  one  sott  black. 

Fourth. — ;Make  a  varnish  to  set  the  drawing  of 
picked  mastic,  t\\o  grains,  and  spirits  of  wine, 
one  ounce. 

Fifth. — .\  little  sepia  in  lump,  and  the  fol- 
lowing:— A  brush,  such  as  is  used  for  a  small 
tooth  comb,  a  pen  knife,  a  camel's-hair  pencil, 
a  stumper,  and  three  or  lour  little  cups  or  jars,  to 
mix  the  colors  in.  Pill  boxes  answer  very  well  to 
keep  the  colors  in.  Prints  will  do  for  copies,  but 
they  must  be  done  on  a  much  larger  scale  in  the 
painting,  anil  the  coloring  must  be  according  to 
subsequent  directions. 

The  outline  of  the  buildings  and  trees  are  to  be 
sketched  with  the  hard  black  conle,  taking  no 
notice  of  doors,  windows,  or  other  minutite. 
'1  hen  mix  your  colors. 

Sky. — Cobalt  blue  and  white,  sometimes  a  little 
black  for  the  clouds,  but  sparingly. 

buildiiKjs. — Yellow  ochie  and  white,  or  Van- 
dyke brown,  and  white  shade  with  black. 

linoft  and  Chimneys. — N'ermillion,  shaded  with 
Indian  red  or  black. 

Trees \iazarine  blue,  black,  and  Indian  yel- 
low— the  higii  lights  with  chrome  yellow  They 
should  be  painted  dark,  as  the  foliage,  (wliich  is 
done  with  the  green  conte's.)  renders  them  lighter. 
The  steins  should  be  done  with  the  brown  conte, 
and  shaded  with  the  black  sol  tone. 

Ground. — Vandyke  brown  and  white,  shaded 
with  neutral  tint,  wliich  is  made  w  ith  Indian  red, 
and  very  little  mazarine  blue.  Italian  pink  may 
be  usLd  for  sandy  ground,  as  also  green  lor  that 
covered  with  herbage. 

Water. — Mazarine  blue  and  white,  shaded  with 
black.  Foam  and  the  high  lights  are  produced  by 
scraping  off  the  colors  with  a  knife. 

Tlie  lighter  parts  are  all  produced  by  adding  a 
little  white.  Alter  the  colors  are  rubbed  in  w  ith 
the  finger,  the  drawing  to  be  occasionally  outlined 
with  the  black  conle— the  lights  are  then  to  be 
removed  with  the  knife,  (doors,  windows,  &.c. 
the  same  way.)  I'he  varnish  is  then  to  bu  laid  on 
by  putting  at  few  drops  on  the  brush,  and  splashing 
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the  drawina:  all  over,  by  dravFiacc.the  fiiis^er  on  the 
hairs  of  the  brush.  It  may  then  be  touched  up 
with  a  little  sepia,  or  other  water  color,  as  the 
subject  may  require,  but  the  water  color  is  not 
necessary,  as  the  proper  effect  can  always  be  pro- 
duced by  using  the  colored  contes. 

The  crimson  lake  is  used  for  drapery,  warm 
tints  in  the  sky,  &c.  The  stumper  for  working 
off  the  color  when  laid  on  too  dark.  s. 


MOSAIC    WORK    OF    THE    ITALIANS, 

As  described  by  Mr.  Ferber,  in  his  Letters  upon  the 

Mineralogy  and  Natural  History  of  Italy, 

A.D.   1771. 

The  people  of  modern  Rome  have  preserved  an 
art  practised  by  their  ancestors,  and  of  which 
there  yet  exist  specimens  among  the  beauteous 
relics  of  antiquity.  I  speak  of  the  mosaic.  The 
ancients  used  to  combine  natural  stones  with  glass 
and  other  artificial  substances  employed  in  the 
work,  but  the  modern  mosaic  is  composed  of  glass 
alone.  The  glass  is  first  cut  into  strips,  with  the 
diamond,  and  then  broken  into  small  cubes  of 
diverse  sizes ;  these  pieces  are  of  innumerable 
colors  and  shades,  and  they  are  placed  in  separate 
cases.  A  flag  of  lime  stone  is  then  chosen,  and 
having  smoothed  one  side  of  it  the  workmen  cover 
it  with  an  adhesive  cement  made  of  quick  lime, 
powder  of  Travertino  stone  and  linseed  oil  ;  this 
cement  must  be  spread  evenly  on  the  flag,  about 
three  inches  in  thickness,  and  left  until  it  becomes 
somewhat  firm  and  dry. 

The  outlines  of  the  figures  to  be  worked  are 
drawn  upon  the  surface  of  the  cement,  and  also 
upon  paper,  to  guide  the  artist  in  the  delineation 
of  the  picture.  The  cubes  of  gloss  before  men- 
tioned being  pointed  at  one  end,  are  placed  conve- 
niently to  the  artist's  hand,  in  their  separate  cases. 
He  selects  them  according  to  the  size,  color,  and 
quantity  that  the  drawing  before  him  demands ; 
these  cubes  are  then  driven  piece  by  piece,  in  juxta 
position  to  one  another,  with  an  edged  hammer 
into  the  cement,  until  the  whole  surface  of  the 
picture  is  filled  up,  (or,  if  I  may  use  the  word,) 
paved,  according  to  the  taste  of  the  artist.  When 
this  is  done,  and  when  the  cement  is  quite  I'ry, 
the  surface,  (now  somewhat  uneven,)  is  polished 
with  fine  sand  and  tripoli,  and  afterwards  v,ith 
emery  made  into  a  paste,  rubbing  over  the  surface 
with  a  plate  of  lead.  When  the  polishing  process 
has  been  coii-.plotcd,  the  interstices  of  the  cubes 
are  filled  up  with  wax  of  the  same  color,  taking 
care  to  scrape  oft' with  a  s'.iarp  knife  any  that  may 
rest  upon  the  surface,  and  thus  tarnish  it. 

The  stone  upon  which  this  mosaic  work  rests 
may  be  cut  like  any  other  to  the  requisite  dimen- 
sions and  thickness  It  is  easy  to  see  that  the 
tediousness  of  the  work  renders  it  expensive,  and 
when  the  cubes  of  glass  are  small,  the  work  is  of 
necessity  more  troublesome  and  dear,  but  in  this 
case  it  is  much  more  beautiful.  There  is  a  mosaic 
laboratory  attached  to  St. Peter's,  where  artists  are 
employed  chiefly  in  decorating  this  superb  edifice. 
They  place  mosaic  pictures  at  all  its  altars,  and 
these  are  equal  to  any  paintings  in  design,  in 
elegance,  and  in  harmony  of  color. 

As  time  does  not  injure  the  mosaic,  it  has  served 
to  immortalize  the  best  painters,  and  although  one 
cannot  blend  the  colors  so  intimately  in  mosaic 
•work  as  with  the  pencil,  yet  the  defect  is  supplied 
by  an  endless  variety  of  shade  in  the  glass,  nor 


should  the  glare  of  the  work  be  objected  to,  when 
we  remember  that  in  looking  upon  a  rnosaic 
picture,  there  is,  as  with  a  painting,  a  particular 
point  of  view,  from  which  the  design  can  be 
observed  without  offending  the  eye. 

IMPRESSIONS  OF  LEAVES. 

To  the  Editor  of  the  Magazine  of  Science. 

Sir.— Having  seen  in  No.  32  of  your  excellent 
Magazine  a  method  of  taking  impressions  of 
leaves,  I  have  sent  a  few  specimens  of  impressions 
taken  by  myself  by  an  old,  but  I  think  simple 
process.     The  way  f  proceed  is  this: — 

Take  a  piece  of  good  letter  paper,  and  smear  it 
over  with  olive  oil  on  one  side  :  it  is  then  hung  up 
by  one  corner  for  two  or  three  days,  it  is  next  to 
be  blackened  by  the  smoke  of  a  tallow  candle  on 
the  side  that  was  oiled,  taking  care  that  you  do  not 
scorch  it;  then  place  a  fresh  leaf,  with  the  upper 
side  or  face  on  the  blackened  oil  paper,  covering 
it  with  another  piece  of  soft  paper,  and  smoothing 
it  over  with  the  hand,  using  gentle  pressure.  The 
leaf  must  then  be  placed  carefully  on  a  piece  of 
clean  white  pajjcr,  covered  over,  and  rubbed,  as 
before,  for  a  short  time,  when  you  will  find  that  it 
has  made  a  beautilul  impression  on  the  paper 
below.  The  oiled  paper  must  be  smoked  each 
time  that  you  take  an  impression  —  the  leaves 
should  be  fresh  gathered. 

I  think  the  adrantages  of  this  plan  are  very 
evident,  there  being  nolliing  required  when  >ou 
have  your  paper  oiled,  but  a  common  candle  to 
smoke  it,  and  an  impression  may  be  taken  in  a 
few  minutes. — Tour's  obliged,  n.  e.  z. 

Haverfonlwest. 
January  20th,  1840. 

[Note. — The  imj)ressions  sent  by  our  Corres- 
pondent were  very  beautiful. — Ed.] 


CORRESPONDENTS. 

Gilding  nnd  Sn.\  frixg. — The  subject  is  in  preparaUon. 

Uai.i.oons  are  filled  wifli  hydrogtn 

Tis-FoiL  may  be  made  to  adhere  to  glass  best  by  common 
paste. 

Philosophical  Instkumekts. — We  shall  be  happy  to  notice 
any  such  for  sale,  but  it  then  becomes  an  advertisement, 
for  which  we  should  have  to  pay  duty. 

Casxisg  Brass. — Plaister  of  Paris  moulds  require  conside- 
rable preparation  before  brass  can  he  cast  in  thero,  and 
exen  then  the  plaister  is  inferior  to  sand, 

J.  S. — The  color  he  has  sent  us  is,  we  believe,  the  bichro- 
mate of  mercury — the  most  beautiful,  buithemost  fugitive 
of  all  colors;  it  "is  commonly  called  and  sold  as  geranium 
red.  We  shall  feel  oblijiied  for  the  receipt.  Mercury  is 
u.sed  in  galvanic  apparatus  to  procure  true  metallic  contact 
only. 

T.  H. — It  is  quite  immaterial  w  hicli  system  of  wheels  is  used  ; 
if  well  made  both  will  work  equ;'.liy  smooth — however  the 
sniiiUer  the  wheels  the  less  weight  to  carry  round. 

Organs. — We  shall  shortly  have  something  to  say  about 
them. 

An  Klectrual  Machine  must  always  have  a  chain  or  wire 
from  the  cushion  to  the  ground,  and  be  kept  warm  while  at 
work. 

The  Magnetic  Machine  will  answer  almost  every  purpose 
of  the  galvanic  battery. 


Communications,  Books  for  Uevicw,  Inventions  for  Illus- 
tration, &c.,  to  be  addressed  to  the  Editor,  at  55,  Great 
Prescot  Street ;  to  the  Printer ;  or  to  the  Publisher.  All 
Letters  must  he  postpaid. 


Printed  by  D.  Francis,  6,  AVliife  Horse  Lane,  Mile  End  Road. 
Published  every  Saturday  by  W.  Briiiain,  12,  Paternoster 
How,  anil  may  be  had  of  all  Booksellers  and  Newsmen  in 
Town  and  Country. 
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ACOUSTICS. 

( Resuined  from  page  341  and  concluded.) 

Vibration   of  Sjmngs  a7id  Discs. — A    glass  or 
metallic  rod,  when  struck  at  one  end,   or  rubbed  in 
the  direction  of  its  length  with  a  wet  finger,  vibrates 
longitudinally,  like  a  column  of  air,   by  the  alter- 
nate condensation  and  expansion  of  its  constituent 
particles,  producing   a  clear  and  beautiful  musical 
note  of  a  high  pitch,   on  account   of  the   rapidity 
■with  which  these  substances  transmit  sound.   Rods, 
surfaces,  and,   in    general,    all   undulating  bodies, 
resolve  themselves  into  nodes.     But,   in  surfaces, 
the  parts  which  remain  at  rest  during  their  vibra- 
tions are  lines,  which  are  curved  or  plane  according 
to  the  substance,  its  form,  and  the  mode  of  vibra- 
tion.    If  a  little  fine  dry  sand  be  strewed  over  the 
surface  of  a  plate  of  glass  or  metal,  and  if  undula- 
tions be  excited  by  drawing  the  bow  of  a  violin 
across  its  edge,   it  will  emit  a  musical  sound,   and 
the    sand   will   immediately    arrange    itself  in  the 
nodal  lines,  where  alone    it    will  accumulate    and 
remain  at  rest,  because  the  segments  of  the  surface 
on  each  side  will  be  in  different  states  of  vibration, 
the  one  being  elevated  while  the  other  is  depressed, 
and  as  these  two  motions  meet  in  the  nodal  lines, 
they  neutralise  one  another.     These  lines  vary  in 
form  and  position  with  the  part  where  the  bow  is 
drawn  across,  and  the  point  by  which  the  plate  is 
held.       The    motion   of  the   sand  shows    in   what 
direction   the  vibrations  take  place.       If   they  be 
perpendicular   to    the    surface,    the    sand    will    be 
violently  tossed  up  and  down,  till  it  finds  the  points 
of  rest.     If  they  be  tangential,  the  sand  will  only 
creep  along  the  surface  to  the  nodal  lines.     Some- 
times the  undulations  are  oblique,   or  compounded 
of  both  the  preceding.     If  a  bow  be  drawn  across 
one  of  the  angles  of  a  square  plate  of  glass  or  metal 
held  firmly  by  the  centre,  the   sand  will  arrange 
itself  in  two  straight  lines   parallel  to  the  sides  of 
the    plate,  and   crossing    in   the    centre,  so    as    to 
divide  it  into  four  equal  squares,  whose  motions  will 
be  contrary  to   each  other.     Two   of  the    diagonal 
squares  will  make  their  excursions  on  one  side  of 
the  plate,  while  the  other  two  make  their  vibrations 
on  the  other   side  of  it.     This   mode  of  vibration 
produces  the  lowest  tone  of  the  plates. 


If  the  plate  be  still  held  by  the  centre,  and  the 
bow  applied  to  the  middle  of  one  of  the  sides,  the 
vibrations  will  be  more  rapid,  and  the  tone  will  be 
a  fifth  higher  than  in  the  preceding  case  ;  now  the 
sand  will  arrange  itself  from  corner  to  corner,  and 
will  divide  the  plate  into  four  equal  triangles,  each 
pair  of  which  will  make  their  excursions  on  opposite 
sides  of  the  plate.  The  nodal  lines  and  pitch  vary 
not  only  with  the  point  where  the  bow  is  applied, 
but  with  the  point  by  which  the  plate  is  held, 
which  being  at  rest,  necessarily  determines  the 
direction  of  one  of  the  quiescent  lines.  The  forms 
assumed   by  the  sand  in   square  plates   are  very 


numerous,  corresponding  to  all  the  various  modes 
of  vibration. 

The    lines    in   circular    plates   are   even   more 
remarkable  for  their  symmetry,  and  upon  them  the 
forms  assumed  by  the  sand  may  be  classed  in  three 
systems.     The  first  is  the  diametrical  system,  in 
which  the  figures  consist  of  diameters  dividing  the 
circumference  of  the  plate  into  equal  parts,  each  of 
which  is  in  a  different  state  of  vibration  from  those 
adjacent.     Two  diameters,  for  example,  crossing  at 
right  angles,   divide    the    circumference    into    four 
equal  parts  ;  three  diameters  divide  it  into  six  equal 
piirts  ;   four  divide  it  into  eight,  and  so  on.   (fig.  2.) 
In  a  metallic  plate,   these  divisions  may  amount  to 
thirty-six    or   forty.     The  _next  is    the  concentric 
system,  where  the  sand  arranges  itself  in  circles, 
having  the  same   centre  with    the    plate;   (fig.  3,) 
and    the  third  is  the  compound  system,  where  the 
figures  assumed  by  the  sand  are  compounded  of  the 
other  two,  producingvery  complicated  and  beautiful 
forms,   (fig.  4.) 

Galileo  seems  to  have  been  the  first  to  notice  the 
points  of  rest  and  motion  in  the  sounding  board  of 
a  musical  instrument;  but  to  Chladni  is  due  the 
whole  discovery  of  the  symmetrical  forms  of  the 
nodal  lines  in  vibrating  plates.  Our  principal  cut 
of  the  present  Number  contains  a  few  of  Chladni's 
figures.  The  white  lines  are  the  forms  assumed  by 
the  sand,  from  different  nodes  of  vibration,  cor- 
responding to  musical  notes  of  different  degrees  of 
pitch. 

Professor  Wheatstone  has  shown,  in  a  paper  read 
before  the  Royal  Society,  in  1833,  that  all  Chladni's 
figures,  and  indeed  all  the  nodal  figures  of  vibrating 
surfaces,  result  from  very  simple  modes  of  vibration, 
oscillating  isochronously,  and  superposed  upon  each 
other  ;  the  resulting  figure  varying  with  the  com- 
ponent modes  of  vibration,  the  number  of  the 
superpositions,  and  the  angles  at  which  they  are 
superposed.  For  example,  if  a  square  plate  be 
vibrating  so  as  to  make  the  sand  arrange  itself  in 
straight  lines  parallel  to  one  side  of  the  plate,  and 
if,  iu  addition  to  this,  such  vibrations  be  excited 
as  would  have  caused  the  sand  to  form  in  lines 
perpendicular  to  the  first  had  the  plate  been  at  rest, 
the  combined  vibrations  will  make  the  sand  form  in 
lines  from  corner  to  corner. 

M.  Savarts  experiments  on  the  vibrations  of  flat 
glass  rulers  are  highly  interesting.  Let  a  lamina  of 
glass  27  in.  "56  long,  0'59  of  an  inch  broad,  and 
0*06  of  an  inch  in  thickness,  be  held  by  the  edges 
in  the  middle,  with  its  flat  surface  horizontal.  If 
this  surface  be  strewed  with  sand,  and  set  in  longi- 
tudinal vibration  by  rubbing  its  under  surface  with 
a  wet  cloth,  the  sand  on  the  upper  surface  will 
arrange  itself  in  lines  parallel  to  the  ends  of  the 
lamina,  always  in  one  or  other  of  two  systems. 
The  long  cross  lines  of  fig.  6,  show  the  two  systems 
of  nodal  lines  given  by  M.  Savart's  laminae. 

Fiff.G. 
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Although  the  same  one  of  the  two  systems  will 
always  be  produced  by  the  same  plate  of  glass,  yet 
among  different  plates  of  the  preceding  dimensions, 
even  though  cut  from  the  same  sheet  side  by  side, 
one  will  invariably  exhibit  one  system,  and  the 
other  the  other,  without  any  visible  reason  for  the 
difference.  Now  if  the  positions  of  these  quiescent 
lines  be  marked  on  the  upper  surface,  and  if  the 
plate  be  turned  so  that  the  lower  surface  becomes 
the  upper  one,  the  sand  being  strewed  and  vibra- 
tions excited  as  before,  the  nodal  lines  will  still  be 
parallel  to  the  ends  of  the  lamina,  but  their 
positions  will  be  intermediate  between  those  of  the 
upper  surface,  (fig.  7.)  Thus  it  appears  that  all 
the  motions  of  one  half  of  the  thickness  of  the 
lamina,  or  ruler,  are  exactly  contrary  to  those  of 
the  corresponding  points  of  the  other  half.  If  the 
thickness  of  the  lamina  be  increased,  the  other 
dimensions  remaining  the  same,  the  sound  will  not 
vary,   but  the  number  of  nodal  lines  will  be  less. 


When  the  breadth  of  the  lamina  exceeds  the  O'G  of 
an  inch,  the  nodal  lines  become  curved,  and  are 
different  on  the  two  surfaces.  A  great  variety  of 
forms  are  produced  by  increasing  the  breadth  and 
changing  the  form  of  the  surface  ;  but  in  all,  it 
appears  that  the  motions  in  one  half  of  the  thick- 
ness are  opposed  to  those  in  the  other  half. 

M.  Savart  also  found,  by  placing  small  paper 
rings  round  a  cylindrical  tube  or  rod,  so  as  to  rest 
upon  it  at  one  point  only,  that  when  the  tube  or 
rod  is  continually  turned  on  its  axis  in  the  same 
direction,  the  rings  slide  along  during  the  vibrations, 
till  they  come  to  a  quiescent  point,  where  they  rest, 
(fig.  8.)  By  thus  tracing  these  nodal  lines  he 
discovered  that  they  twist  in  a  spiral  or  corkscrew 
round  rods  and  cylinders,  making  one  or  more 
turns  according  to  the  length  ;  but  at  certain  points, 
varying  in  number  according  to  the  mode  of  vibra- 
tion of  the  rod,  the  screw  stops,  and  recommences 
on  the  other  side,  though  it  is  turned  in  a  contrary 
direction  ;  that  is,  on  one  side  it  is  a  right-handed 
screw,  on  the  other  a  left.  The  nodal  lines  in  the 
interior  surface  of  the  tube  are  perfectly  similar  to 
those  in  the  exterior,  but  they  occupy  intermediate 
positions.  If  a  small  ivory  ball  be  put  within  the 
tube,  it  will  follow  those  nodal  lines  when  the  tube 
is  made  to  revolve  on  its  axis. 

Fig.  8  gives  the  nodal  lines  on  a  cylinder,  with 
the  paper  rings  that  mark  the  quiescent  points. 

In  consequence  of  the  facility  with  which  the  air 
communicates  undulations,  all  the  phenomena  of 
vibrating  plates  may  be  exhibited  by  sand  strewed 
on  paper  or  parchment,  stretched  over  a  harmonica 
glass,  or  large  bell-shaped  tumbler.  In  order  to 
give  due  tension  to  the  paper  or  vellum,  it  must  be 
wetted,  stretched  over  the  glass,  gummed  round 
the  edges,  allowed  to  dry,  and  varnished  over  to 
prevent  changes  in  its  tension  from  the  humidity  of 
the  atmosphere.  If  a  circular  disc  of  glass  be  held 
concentrically  over  this  apparatus,  with  its  plane 
parallel  to  the  surface  of  the  paper,  and  set  in 
vibration  by  drawing  a  bow  across  its  edge,  so  as  to 
make  sand  on  its  surface  take  any  of  Chladni's 
figures,  the  sand  on  the  paper  will  as^ume  the  very 
same  form,  in  consequence  of  the  vibrations  of  the 
disc  being  communicated  to  the  paper  by  the  air. 
When  the  disc  is  removed  slowly  in  a  horizontal 
direction,  the  forms  on  the  paper  will  correspond 
with  those  on  the  disc,  till  the  distance  is  too  great 
for  the  air  to  convey  the  vibrations.  If  the  disc 
while  vibrating  be  gradually  more  and  more  inclined 
to  the  horizon,  the  figures  on  the  paper  will  vary  by 


degrees  ;  and  when  the  vibrating  disc  is  perpen- 
dicular to  the  horizon,   the  sand  on  the   paper  will 
form  into  straight  lines  parallel  to  the   surface   of 
the  disc,  by  creeping  along  it  instead  of  dancing  up 
and  down.     If  the  disc  be  made  to  turn  round  its 
vertical  diameter  while  vibrating,  the  nodal  lines  on 
the   paper    will    revolve,    and    exactly    follow    the 
motion  of  the  disc.  It  appears  from  this  experiment 
that  the  motion   of  the   aerial   molecules  in  every 
part    of     a    spherical    wave,    propagated    from    a 
vibrating   body   as  a  centre,   are   parallel   to  each 
other,  and  not  divergent  like  the  radii  of  a  circle. 
When  a  slow  air  is   played  on  a   tlutu   near  this 
apjiaratus,  each  note  calls  up  a  particular  form   iu 
the   sand,  which  the  next  note  eflFaces  to  establish 
its  own.     The  motion  of  tlie  sand  will  even  detect 
sounds   that  are  inaudible.      By  the   vibrations  of 
sand  on  a  drum-head  the  beseiged  have  discovered 
the  direction  in  which  a  counter-mine  was  working. 
M.  Savart,  who  made  these  beautiful  experiments, 
employed  this  apparatus  to  discover  nodal  lines  ia 
masses  of  air.     He  found  that  the  air  of  a  room, 
when   thrown  into    undulations   by    the  continued 
sound    of  an  organ-pipe,   or   by  any  other  means, 
divides  itself  into  masses  separated  by  nodal  curves 
of  double  curvature,  such  as  spirals,   on  each  side 
of  which  the  air  is  in  opposite   states  of  vibration. 
He  even  traced  these  quiescent  lines  going  out  at 
an  open  window,  and  for  a  considerable  distance  in 
the  open  air.     The  sand  is  violently  agitated  where 
the  undulations  of  the  air  are  greatest,  and  remains 
at  rest  in  the  nodal  lines.     M.   Savart  observed, 
that  when  he  moved  his  head  away  from  a  quiescent 
line  towards  the  right,  the  sound  appeared  to  come 
from  the  right,  and  when  he  moved  it  towards  the 
left,    the   sound    seemed     to    come  from    the  left, 
because  the  molecules  of  air  are  in  different  states 
of  motion  on  each  side  of  the  quiescent  line. 


INTERNAL  STRUCTURE  OF  PLANTS. 

All  vegetable  substances  consist  of  fluids  and  solids, 
some  of  which  are  the  food  upon  which  plants  sub- 
sist,   and  the   matters    which    they   secrete.      The 
others   serve  either  to  contain  or  convey  the  rest 
forward.     This  will  be  rendered  plainer  by  treating 
of  the  more  solid  parts  first :  these  consist  of  mem- 
branes, cells,  and  fibres.     They  are  all  represented 
in  a  common  leaf,    which,    as  is  well-known  to  all, 
consists    of   an  outer    skin    or    membrane ;     next 
of  a  pulpy  portion  or  cellular  tissue ;  and  within 
these  of  a  mass  of  woody  vessels  or  fibres.     All 
these  may  be  compared  to  skin,  flesh,   and   bones, 
while  throughout  the  whole,  as  in  the  animal  body, 
are  veins,  vessels,  and  pores,  through  which   a  cir- 
culation of  fluids  is  carried  on,  and  in  which  certain 
chemical  changes  conducive  to  the  life,  growth,  and 
health  of  the  individual  are  continually  taking  place. 
Membranes  and  their^pores.—A  thin  skin  covers 
every   part   of    the   vegetable  organs,    except    the 
stigma.     This  increases  with   their  growth,   and   is 
destroyed  only  by   disease,  injury,   or  the   natural 
decay  of  the  part  which  it  covers.     The  membrane 
is  intended  for  various  purposes.      First,   as  a  de- 
fence and  protection  against  atmospheric  changes  ; 
and,  secondly,  as  it  exists  in  the  colored  parts  of  a 
plant,  particularly  in  the  leaves  ;  as   an  instrument 
through  which  the  vegetable  breathing  is  carried  on, 
and  where  various  juices  of  plants  are  subjected  to 
such  an  influence  of  light  and  warmth  as  to  produce 
the  chemical  changes  necessary  for  vegetable  life. 
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It  is  this  organ  also  wliieh  enables  the  plant  to 
benefit  by  absorbing  moisture  and  gasses  from  the 
atmosphere,  and  throwing  off  such  as  are  useless  or 
redundant — this  it  does  by  means  of  pores,  called 
stomata,  which  are  more  or  less  abundant  over  its 
general  surface. 

To  show  the  nature  of  the  cuticukr  membrane, 
we  have  only  to  tear  off  a  part  of  the  coverinsj  of 
a  leaf,  and  submit  it  to  a  moderate  microscope.  That 
which  to  the  naked  eye  appears  a  fine,  transparent, 
and  even  skin,*  now  that  it  is  magnified  ;  will  be 
seen  composed  of  meshes  like  net-work,  of  diffe- 
rent shapes,  according  to  the  plant  from  which  it 
iiiay  have  been  torn.  It  is  also  scattered  over  with 
various  pores,  which  are  the  stomata  formerly  spoke 
of,  while  the  net-work  appearance  arises  from 
different  vessels  passing  across  the  membrane  in 
various,  but  certain  directions. 

1  he  following  shows  several  varieties  of  mem- 
branous structure  : — 


m 


1.  Cuticle  of  the  Spiderworf.  2.  Ditto  of  tiie  Indian  Com. 
3.  Ditto  of  tiie  upjier  surfaco  of  tlie  Hoya  Cafiiosa.  4  Ditto 
of  one  of  tlie  Violets. 

The  size  of  the  meshes  of  cuticles  is  extremely 
Taried  in  different  plants,  always  larger  than  the 
tells  within,  yet  so  minute  that  more  than  50,000 
are  sometimes  found  within  the  space  of  a  square 
inch.  The  stomata  also  are  somewhat  different  in 
form  and  size,  but  vary  still  more  in  their  abundance. 
On  leaves  always  covered  with  water  none  are 
discoverable,  floating  leaves  have  them  only  on 
their  upper  surface,  and  leaves  vv-holly  aerial  have 
generally  very  many  less  upon  their  uj)per  side  than 
on  their  lower  one,  as  appears  from  the  following 
table  :— 

Number  of  pores  upon  various  leaves  on  a  square 
inch. 


Names  of  tlie  Plants. 

Up 

)er  surface. 

Lower  do 

On  botl 

AU*inia  plsntaGjo 

1 '2,0011 

..    cooo    . 

. .  20,000 

.    18,000 

Cohea  scandens  

none 

Ciove  Pink  

38, .100 

.    3S.-|00      . 

.  77.000 

Common  Mezereon    .  . . 

none 

.     4,000 

Hydranfiea  quercifolia. 

noop 

. 1 6.0000 

Common  Houso-lcek    . 

10,710 

.      fi.OOO 

.   16,710 

Common  Uliubarl)  .... 

1,1100 

.   40,000 

2,000 

.     2,000 
200 

.     4,000 
400 

Mistletoe 

200 

Tlie  difference  of  numbers  seen  in  the  above  will 
be  found  to   agree  exactly  with  the  raj)idity  with 

*  There  are  in  reality  two  membranes  covering  the  fleshy 
part  of  a  leaf — the  outer  one.  called  eimdeiimis,  is  so  ex- 
ceedingly fine  as  to  be  scarcely  ever  visible  even  with  the 
best  microscopes.  It  resemljles  more  the  pellicle  of  a  soap 
bladder  than  any  thir.|»  else — that  described  above  as  the 
euticular  membrane  is  to  be  considered  the  true  cutis,  or 
real  skin. 


which  the  leaves  wither  after  being  gathered,  and 
revive  again  when  wetted.  Thus  we  know  how  long 
a  branch  of  mistletoe  will  remain  without  its  leaves 
drying  up,  while  those  of  the  Water  Lily  and  the 
Hydrangea  fade  almost  immediately.  Also  when  a 
shower  of  rain  occurs  after  long  drought,  we  must 
have  witnessed  that  many  plants  revive  long  before 
the  moisture  can  have  arrived  at  their  roots,  and 
some  much  more  rapidly  than  others — the  only 
absorbents  acting  in  this  case  being  the  stomata 
upon  the  cuticle. 

Pulp  or  cellular  tissue. — This  consists  of  a  num- 
ber of  bags,  filled  with  air  or  more  usually  with 
various  juices,  composing  the  whole  substance  of 
most  of  the  cryptogamic  plants,  (therefore  called 
cellular,)  and  all  the  softer  parts  of  flowering  vege- 
tables, such  as  the  pulp  of  fruit,  the  fleshy  part  of 
leaves,  and  the  pith  which  tills  the  stem.  To 
examine  the  celluhn-  structure,  we  have  only  to  cut 
a  cross  seclion  of  any  common  pulpy  stem,  and  to 
view  it  in  a  drop  of  water  under  the  microscope — it 
will  be  found  to  consist  of  variously-shaped  cavities. 
If  the  stem  be  very  loose  and  young,  it  will  most  often 
consist  of  circular  spaces,  (1,)  with  a  cavity  between 
each.  If  these  be  subject  to  a  slight  pressure,  as 
they  will  be  in  the  future  growth  of  the  plant,  tiiey 
will  become  twelve-sided,  the  intervening  spaces 
having  become  smaller  :  and  finally,  by  the  pressure 
of  each  upon  the  others,  they  will  become  hexagonal, 
the  angular  spaces,  in  the  first  instance  so  con- 
spicuous, being  wholly  filled  up,  (2.)  This  appears 
to  be  the  real  cause  of  the  different  shapes  obser- 
vable in  the  above  forms,  of  which  the  hexagon, 
more  or  less  regular,  is  that  most  commonly  met 
with.  A  vertical  section  of  a  stem  shows  the  cells 
to  be  mostly  longer  than  their  breadth,  like  cylin- 
ders or  many-sided  prisms,  (3.)  When  the  cel- 
lular tissue  runs  between  the  harder  parts  of  plants, 
such  as  that  which  exists  in  the  medullary  rays  of 
wood,  it  becomes  pressed  into  nearly  flat  tubes,  (4.) 
Cotton  is  cellular  tissue  in  a  dried  state.  It  has 
been  stated,  that  the  cellular  integuments  are  filled 
with  air  or  various  juices.  These  are  chiefly  water, 
occasionally  flavored  with  various  products,  such  as 
bitters,  acids,  &c.  Sometimes  the  water  is  absent, 
and  oils,  gums,  resins,  starch,  sugar,  essences, 
mucilage,  &c.,  takes  its  place  in  certain,  if  not  all 
of  the  cells — mostly  in  those  of  the  bark  and  leaves. 


WOODY    FIBRES. 

Distinguished  from  the  above  are  the  hard  and 
tough  fibres,  which  forms  the  woody  parts  of  plants, 
called  therefore  icoodi/  tissue.  In  many  plants  it 
does  not  exist — they  are  therefore  brittle,  and  when 
dead  rot  away  in  a  short  time.  Where  the  woody 
tissue  exists  ;  in  ])roportion  to  its  quantity,  so  the 
plants  are  durable  and  strong — thus  in  the  Hemp 
and  the  Flax,  the  fibres  possess  considerable  strength 
and  durability.  In  shape  fibres  of  this  kind  vary 
but  little,  being  long  cylinders  tapering  towards 
either  end — they  are  extremely  fine,  generally  not 
one-fiftieth  of  the  diameter  of  a  human  hair.    They 
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are  always  found  in  bundles  of  a  considerable  num- 
ber uaited  together,  and  every  thread  of  Flax, 
however  minute,  is  not  a  single  fibre,  but  a  bundle 
of  numerous  fibres  interlacing  each  other. 

The  collection  of  various  such  bundles  forms  not 
only  the  wood  of  trees,  but  the  hard  coats  and 
shells  of  seeds — a  considerable  portion  of  the  bark — 
the  stones  within  fruit — the  more  solid  parts  of 
roots — the  petioles,  the  ribs,  and  veins  of  leaves  ; 
also  thorns,  prickles,  &c.  ;  at  the  extremities  of 
which  it  becomes  of  extreme  hardness  and  fineness. 

Sap  and  other  vessels. — It  is  evident,  that  there 
must  be  channels  of  some  kind  or  other  in  the 
stems,  whereby  the  moisture  absorbed  by  the  roots 
may  be  conveyed  to  the  extremities,  and  also  to  the 
central  parts  of  plants  submitted  to  the  action  of 
the  air.  These  are  called  air  and  sap  vessels,  and 
exist  in  every  part  of  a  plant,  which  is  not  cellular 
tissue,  (in  this  it  is  not  wanted,  as  the  cells  are 
capable  of  absorbing  moisture,  and  conveying  it 
from  one  to  another.)  Thus  in  the  pith  we  find  no 
vessels  of  any  kind,  nor  yet  in  the  pulp  of  fruit, 
they  not  being  wanted  here — but  the  woody  fibre  is 
not  so  absorbent,  and  therefore  is  filled  with  vessels 
which  run  lengthways  through  it,  and  of  these  there 
is  such  a  multitude,  that  more  than  20,000  have 
been  seen  in  a  morsel  of  oak,  about  the  twelfth  of 
an  inch  square.  These  vessels,  from  the  forms 
they  usually  assume,  are  called  spiral,  (1) — 
reticulated,  (2) — annular,  (3) — punctured  (4) — 
and  beaded,  (5) — all  of  which  convey  fluids  up- 
wards, while  there  are  straight  bundles  of  tubes, 
called  ducts,  to  convey  them  downwards. 


The  simple  spiral. — If  the  leaf  of  a  Vine  tree, 
the  fleshy  scale  of  a  bulb,  or  the  leaf  stalk  of  the 
Elder  tree,  or  the  Castor  Oil  plant,  be  broken 
cautiously,  and  the  parts  drawn  asunder,  the  spiral 
vessels  will  be  seen  like  screws,  partially  unrolled, 
and  forming  when  in  their  contracted  state  a  cylin- 
drical tube.  The  fine  fibre  which  is  thus  curiously 
rolled  up  is  generally  round  and  single,  but  instances 
occur  in  which  it  is  evidently  flattened,  and  others 
in  which  four  or  more  fibres  are  coiled  together. 
They  are  exceedingly  elastic,  and  of  different  sizes 
in  different  species.  Spiral  vessels  are  found  in  all 
perfect  plants,  except  a  few  which  are  always  sub- 
mersed in  water,  and  also  in  almost  every  part,  iu 
the  veins  of  leaves,  all  the  divisions  of  the  flower, 
the  lobes  of  the  seed,  and  in  the  embryo,  even  from 
its  first  germination.  It  is  not,  however,  to  be  sup- 
posed that  the  spiral  vessels  are  equally  abundant  in 
every  part,  nor  yet  that  they  run  indiscriminately 
through  the  whole  substance  of  a  stem.  It  has 
been  already  stated,  that  they  are  not  found  in  the 
pith  of  trees,  nor  are  they  in  the  bark,  and  but 
rarely  in  the  root.  Their  chief  situation  in  ligneous 
plants  is  immediately  around  the  pith  in  the  centre, 
forming  what  is  called  the  medullary  sheath. 
Whether  the  use  of  the  spirals  be  to  C(mvey  air  or 
water  is  not  certain,  but  it  is  supposed  the  former, 
for  which  reason  they  are  often  called  trachece,  or 
breathing  tubes. 


The  reticttlaled  vessel  appears  to  have  been  a 
simple  spiral,  but  altered  by  parts  of  it  having  de- 
cayed away,  or  beenbroken  through — a  circumstance 
the  more  jirobablc  as  reticulated  vessels  are  found 
only  in  old  plants.  They  are  situated  chiefly  in  the 
root  in  bundles,  though  existing  in  very  few  plants. 
The  stem  of  the  common  Balsam  yields  abundance 
of  them  :  their  situation  is  near  the  bark. 

The  annular  vessel.  This  is  said  by  one  botanist 
to  be  the  only  duct  for  tlie  conveyance  of  sap  up- 
wards, but  evidently  in  error,  it  being  by  no  means 
common.  It  consists  of  a  number  of  rings,  often 
connected  together  so  as  to  form  a  tube ;  at  other 
times  the  rings  are  separate  one  from  auother,  and 
connected  by  a  fine  membrane,  which  forms  a  tube 
around  them.  The  annular  vessel  may  easily  be 
seen  in  the  Spiderwort  and  the  Balsam. 

The  punctured  vessel  seems  intermediate  with  the 
spiral  and  annular  vessels  :  it  appears  like  a  tube 
covered  witli  oval-shaped  dots,  that  are  many  of 
them  porous.  It  is  the  largest  of  all  the  vegetable 
vessels,  and  nearest  to  the  bark.  It  exists  in  the 
root,   the  wood  of  the  stem,  the  leaf  stalks,    &c. 

The  beaded  vessel  resembles  a  chain  of  oblong 
beads  :  it  is  found  only  in  the  knots  of  stems  and 
tubercles  of  the  roots.  Its  use  is  scarcely  known, 
and  it  is  very  doubtful  whether  the  beaded  vessel, 
any  more  than  the  punctured  and  the  reticulated 
vessels,  be  any  thing  more  than  the  simple  spiral  in 
a  state  of  partial  decay  —  an  opinion  the  more 
plausible  as  those  very  situations,  which  in  the  first 
growth  of  a  plant  contain  spirals,  have,  when  it  has 
become  aged  instead  of  these,  the  beaded  or  the 
punctured  vessel. 

[From  a  Utile  work  now  in  preparation  by  the  Editor,  and 
which  will  appear  in  the  Spring,  to  be  called  "Thk  Grammar 
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TANNING. 
(Resumed  from  page  336  and  concluded.) 

By  the  Decoction  of  Bark,  S^c. — In  1804  a  patent 
was  granted  for  an  improved  method  of  tanning 
hides  :  viz.,  by  immersing  them  in  the  liquor  in 
which  oak  bark  had  been  boiled.  According  to 
this  improvement  the  Patentees  filled  a  boiler  o 
copper,  (or  any  other  metal  that  does  not  stain  or 
color  the  liquor)  half  full,  with  ground  bark,  and 
poured  water  upon  it,  up  to  the  brim.  The  wholo 
is  then  boiled  for  three  hours,  till  the  tanning 
principle  is  completely  extracted.  The  liquor  is 
then  suffered  to  run  ort'  by  a  cock  into  pits,  where 
it  stands  to  cool.  The  hides  are  now  put  into  the 
liquor,  and  handled  frequently,  by  taking  them  out 
and  putting  them  in  again,  because  the  liquor  is 
too  powerful  for  them  to  remain  long  at  a  time,  in 
the  first  stages  of  tanning.  Tlicy  are  then  to  bo 
removed  to  fresh  liquors  from  time  to  time  as  tlie 
old  is  weakened,  until  the  opcratiun  is  complete. 
By  this  metliod  a  greater  quantity  of  the  tanning 
principle  is  collected  into  a  small  compass;  less 
bark  is  consumed  j  and  there  is  a  great  saving 
of  labour. 

If  leather  is  required  with  a  lighter  color  or 
bloom,  a  small  quantity  of  the  dust  of  bark  is 
mixed  with  the  liquor.  By  this  method,  hides 
that  liavc  been  shaved  in  the  baits  may  be  better 
tanned  in  two  or  three  weeks,  and  skins  in  ten  or 
twelve  days,  than  in  the  one  case  in  nine  months, 
and  in  the  other  in  si.x  months  by  the  usual 
process. 
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Here,  the  great  advantage  is  that  derived  from 
extracting  the  tanning  principle  by  means  of 
boiling  ;  as  business  to  any  extent  may  be  carried 
on  with  about  one-tenth  part  of  the  capital  em- 
ployed on  the  old  plan. 

Besides  bark,  the  Patentees  make  use  of  oak 
chips,  and  oak  saw-dust;  they  have  succeeded 
•with  the  common  heath  or  heather  :  and  they  find 
that  the  bark  of  most  trees  that  produce  hard 
wood  has  a  tanning  principle  in  them  ;  but  above 
all  they  recommend  the  young  shoots  from  the 
roots  of  oaks,  and  the  superfluous  twigs  or  branches 
that  may  be  lopt  off,  so  as  not  to  injure  the  trees. 
These  when  cut  in  proper  season,  may  be  chopped 
and  ground,  and  boiled  with  bark,  and  will  pro- 
duce a  stronger  tanning  liquor  than  bark  from  the 
tnmks  of  trees  that  have  a  thick  rind,  which 
cannot  be  separated  from  the  bark. 

By  another  patent  in  1816,  the  art  of  tanning 
by  decoction  is  still  further  improved.  This 
Patentee  has  proved  that  the  trunk,  roots,  limbs, 
branches,  and  leaves  of  the  oak,  whether  tree, 
pollard,  coppice,  or  underwood,  possess  tanning 
properties  in  a  sufficient  quantity  to  be  employed 
with  advantage  for  tanning,  by  reducing  them  to 
chips  or  saw-dust,  and  then  boiling  and  using  them 
in  the  following  way  : — 

To  tan  calf,  or  other  thin  skins,  put  one  hundred 
weight  of  the  limbs  or  branches,  chopped  as  above 
mentioned,  into  a  copper  containing  about  sixty 
gallons  of  water,  and  boil,  till  the  water  be  reduced 
to  from  thirty -live  to  forty  gallons ;  draw  off  the 
decoction. 

Now  add  to  the  same  limbs  or  branches  forty 
gallons  of  water,  and  again  boil  till  the  water  be 
reduced  to  about  twenty-five  gallons.  The  liquor 
thus  produced  by  the  second  boiling  is  used  as  a 
weak  ooze,  in  the  first  process  of  immersing  the 
calf-skins,  after  they  come  from  the  scouring  beam. 
The  decoction  first  produced,  is  then  to  be  used 
in  the  same  way. 

To  tan  hides,  take  one  hundred  weight  of  the 
limbs  or  branches,  three-quarters  of  hundred 
weight  of  oak  saw-dust,  (the  sooner  the  latter  is 
used  after  being  made  the  better),  and  one-quarter 
of  a  hundred  weight  of  the  root,  boil  in  eighty 
gallons  of  water,  till  reduced  to  from  fifty  to  sixty 
gallons.  Draw  off  the  decoction,  and  put  it  aside 
for  use.  To  the  materials  left  in  the  copper  add 
sixty  gallons  of  water,  and  again  boil,  fill  reduced 
to  from  thirty  to  thirty-five  gallons.  The  liquor 
produced  by  this  second  boiling  is  to  be  employed 
in  the  first  stage  of  tanning  hides  after  they  come 
from  the  beam  ;  and  afterwards  the  decoction  first 
produced  is  to  be  employed.  The  skins  and  hides 
having  undergone  the  before-mentioned  processes, 
add  as  much  oak -bark  or  tan-liquor,  or  both,  to 
the  respective  decoctions,  as  is  necessary  to  com- 
plete the  tanning.  The  q\iantity  of  each  will 
vary  according  to  the  strength  of  such  decoctions; 
which  strength  will  depend  on  tlie  age  and  size  of 
the  tree,  and  other  circumstances. 

Of  Sheep-skins. — Sheep-skins  which  are  used 
for  a  variety  of  purposes,  such  as  gloves,  book- 
covers,  &c..  and  which  when  dyed,  are  converted 
into  mock-morocco  leather,  are  dressed  as  follows  : 
— They  are  first  to  be  soaked  in  water  and  handled, 
to  separate  all  impurities,  which  may  be  scraped 
off  by  a  blunt  knife  on  a  beam.  They  are  then 
to  be  hung  up  in  a  close  warm  room  to  putrefy. 
This  putrefaction  loosens  the  wool,  and  causes  the 
exudation  of  an  oily  and  slimy  matter,  all  which 
are  to  be  removed  by  the  knife.     The  skins  are 


now  to  be  steeped  in  milk  of  lime,  to  harden  and 
thicken  ;  here  they  remain  for  a  month  or  six 
weeks,  according  to  circumstances,  and  when 
taken  out,  they  are  to  be  smoothed  on  the  fleshy 
side  by  a  sharp  knife.  They  are  now  to  be  steeped 
in  a  bath  of  bran  and  water,  where  they  undergo 
a  partial  fermentation,  and  become  thinner  in  their 
substance. 

The  skins,  which  are  noAv  called  pelts,  are  to  be 
immersed  in  a  solution  of  alum  and  common  salt 
in  water ;  in  the  proportion  of  120  skins  to  3 
pounds  of  alum  and  5  pounds  of  salt.  They 
are  to  be  much  agitated  in  this  compound  saline 
bath,  in  order  to  become  firm  and  tough.  From 
this  bath  they  are  to  be  removed  to  another, 
composed  jf  bran  and  water,  where  they  remain 
until  quite  pliant  by  a  slight  fermentation.  To 
give  their  upper  surfaces  a  gloss,  they  are  to  be 
trodden  in  a  wooden  tub,  with  a  solution  of  yolks 
of  eggs  in  water,  previously  well  beaten  up. 
When  this  solution  has  become  transparent,  it  is 
a  proof  that  the  skins  have  absorbed  the  glazing 
matter.  The  pelt  may  now  be  said  to  be  con- 
verted into  leather,  which  is  to  be  drained  from 
moisture,  hung  upon  hooks  in  a  warm  apartment 
to  dry,  and  smoothed  over  with  warm  hand-irons. 

To  prepare  sheep  leather  for  various  elegant 
purposes,  by  drying  ;  the  skins,  after  being  taken 
from  the  lime-bath,  are  to  be  immersed  in  another, 
composed  of  dog  and  pigeon  dung  dissolved  by 
agitation  in  water ;  here  they  remain  until  the 
lime  is  separated,  and  until  the  skins  have  attained 
the  state  of  soft  pliable  pelt.  To  dye  this  pelt  red 
the  skins  are  to  be  washed  and  sewed  into  bags, 
and  stufl'ed  with  clippings  and  shavings  of  le.ither, 
or  any  other  convenient  substance,  and  immersed 
with  the  grain  side  outwards  in  a  bath  of  alum 
and  cochineal  of  the  temperature  of  170"  or  180*^ 
Fahr.,  where  they  are  to  be  agitated  until  they 
are  sufficiently  dyed.  Each  bag  is  now  to  be 
transferred  to  a  sumach  bath,  where  they  receive 
consistency  and  tenacity.  From  this  bath  it  is 
customary  to  remove  the  skins,  and  to  plunge  them 
into  a  saffron  one,  to  improve  their  color. 

To  dye  these  skins  black,  the  washed  pelt  is 
first  immersed  in  the  sumach  bath,  and  then  to  be 
rubbed  over  on  the  grained  side,  by  a  stiff  brush 
dipped  in  a  solution  of  acetate,  or  pyrolignite  of 
iron. 

To  give  these  skins  the  grain  and  polish  of 
morocco  leather,  they  are  first  oiled  and  then 
rubbed  on  a  firm  board  by  a  convex  piece  of  solid 
glass,  to  which  a  handle  is  attached.  The  leather 
being  now  rendered  more  compact,  is  rubbed  or 
pres-^ed  hard,  by  a  sharply  grooved  box-wood 
instrument,  shaped  like  the  glass  one  just  described. 

Lamb  and  kid-skins  are  dressed,  tanned,  and 
dyed  in  a  similar  manner. 

Morocco  Leather. — Goat-skins  are  to  be  cleansed, 
have  their  hair  removed,  and  to  be  limed  as  in  the 
before  mentioned  processes.  They  are  then  to 
undergo  a  partial  fermentation  by  a  bath  of  bran 
and  water,  and  afterwards  to  be  immersed  in 
another  bath  of  white  figs  and  water,  where  they 
are  to  remain  for  five  or  six  days.  It  is  now 
necessary  to  dip  them  in  a  solution  of  salt  and 
water,  to  fit  them  for  dyeing.  To  communicate  a 
red  color,  the  alum  and  cochineal  bath  is  to  be 
used  for  sheep-skins  ;  for  black,  sumach,  and  iron 
liquor  as  before :  and  for  t/ellow,  the  bath  is  to  be 
composed  of  alum  and  the  pomegranate  bark. 

The  tanning,  dressing,  and  graining  are  the 
same  as  for  sheep-skins. 
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Russia  Leather, — Caif-skins  being  steeped  in  a 
weak  bath  of  carbonate  of  potass  and  -water,  are 
well  cleaned  and  scraped,  to  have  the  hair,  &c. 
removed.  They  are  now  immersed  in  another 
bath,  containing  dog  and  pigeon's  dung  in  water. 
Being  thus  freed  from  the  alkali,  they  are  thrown 
into  a  mixture  of  oatmeal  and  water,  to  undergo 
a  slight  fermentation.  To  tan  these  hides  it  is 
necessary  to  use  birch  bark  instead  of  oak  bark  ; 
and  during  the  operation  they  are  to  be  frequently 
handled  or  agitated.  When  tanned,  and  perfectly 
dry,  they  are  made  pliable  by  oil  and  much  friction ; 
they  are  then  to  be  rubbed  over  gently  witli  birch 
tar,  which  gives  them  that  agreeable  odour, 
peculiar  to  this  kind  of  leather,  and  which  secures 
them  against  the  attacks  of  moths  and  worms, 
This  odour  the  leather  will  preserve  for  many 
years ;  and  on  account  of  it,  Russia  leather  is 
much  used  in  binding  handsome  and  costly  books. 
The  marks,  or  intersecting  lines  on  this  leather, 
are  given  to  it  by  passing  over  its  grained  surface, 
a  heavy  iron  cylinder,  bound  round  by  wires. 

To  dye  this  leather  of  a  6/ac^  color,  it  is  to  be 
rubbed  over,  after  tanning,  with  a  solution  of 
acetate,  or  pyrolignite  of  iron  :  to  dye  it  red, 
alum  and  Brazil  wood  are  used.  At  Astrakhan, 
in  Tartarj'.  another  kind  of  leather,  both  beautiful 
and  durable,  is  manufactured  from  deer  and  goat- 
skins. They  are  cleaned  and  dressed  in  the 
same  manner  as  sheep-skins,  and  then  put  into  a 
bath  of  bran  in  a  state  of  fermentation  with  water, 
for  three  days.  Each  skin  is  then  put  into  a 
wooden  tray,  where  being  spread  out,  it  receives 
a  portion  of  a  liquor  composed  of  honey  and  water. 
When  the  skin  has  combined  with  this  liquid,  it  is 
immersed  in  very  salt  brine  for  a  short  time,  and 
is  then  dried.  To  dye  it  red,  it  is  to  be  made  up 
in  bags,  and  dipped  in  a  bath  of  cochineal  water, 
and  an  alkaline  plant  found  in  the  deserts;  it  is 
now  to  be  immersed  in  a  solution  of  alum,  and 
then  tanned  with  sumach.  To  give  this  leather  a 
brilliant  and  more  lasting  red,  it  is  dipped  in  an 
infusion  or  decoction  of  galls,  instead  of  sumach. 
When  to  be  A\e6.yellow,  the  berries  of  buckthorn, 
or  the  flowers  of  wild  camomile  are  used.  The 
graining  of  this  leather  is  given  by  an  iron  in- 
strument of  great  weight,  having  a  number  of 
blunt  points. 

Tanning  Nets. — The  following  method  was 
invented  by  a  ship-builder  at  Bridport.  He  puts 
one  hundred  weight  of  oak  branches  and  one 
hundred  weight  of  spent  bark  from  any  tannery, 
into  one  hundred  gallons  of  water,  and  so  in  pro- 
portion, for  a  greater  or  less  quantity.  After  boiling 
the  same  till  reduced  to  about  eiplity  gallons,  he 
takes  the  branches  and  spent  bark  from  the  copper, 
by  means  of  any  convenient  instrument,  and  then 
immerses  as  many  nets,  sails,  or  other  articles,  as 
are  required,  into  the  liquor  left  in  the  copper  ; 
taking  care,  that  they  are  completely  covered.  He 
boils  the  whole  together  for  about  three  hours, 
then  removes  the  fire,  and  suflers  the  liquor  to  get 
cool :  after  which  he  removes  the  nets,  sails,  or 
other  articles,  from  the  furnace,  and  hangs  them 
up  to  dry. 


ANSWERS    TO    QUERIES. 

105 — How  is  Hair  sorted  into  Lengths  and 
Cleansed  ?  In  the  manufacture  of  hair  pencils  or 
brushes,  the  hairs  are  scoured  in  a  solution  of 
alum,   till   they  are  free  from  grease,  and  then 


steeped  24  hours  in  luke-warm  water.  The  water 
is  next  squeezed  out  by  pressing  them  strongly  from 
the  root  to  the  tip.  They  are  then  dried  by  pres- 
sure with  linen  cloths,  and  combed  as  smooth  as 
possible.  Bunches  of  hair  are  then  placed  in 
small  flat-bottomed  tin  pans,  with  the  tips  of  tlic 
hair  upwards,  on  striking  the  bottom  of  the  pan 
the  hairs  get  arranged  jjarallel  to  each  other,  and 
the  long  hairs  standing  higlier  than  the  others  may 
easily  be  picked  out. 

115 — How  are  the  colored  Flames  of  Fire-works 
produced  f  Answered  in  page  256  and  in  page 
328. 

119 — How  are  Essential  Oils  distilled?  The 
plant  from  which  the  oil  is  to  be  obtained,  is 
introduced  into  a  still,  water  is  poured  upon  it, 
and  heat  being  applied,  the  oil  is  volatilized  by 
the  watery  vapour,  at  the  temperature  of  212", 
though  alone  it  would  probably  not  distil  over 
unless  the  heat  were  lUU"  more.  Some  oils  of 
a  nature  not  very  volatile  require  a  higher  degree 
than  212°,  to  raise  them  in  vapour,  and  must  be 
dislodged  by  adding  common  salt  to  the  water, 
whereby  the  heat  being  augmented  15",  they 
readily  come  over.  If  in  such  distillations  too 
much  water  be  added,  no  oil  will  be  obtained, 
because  it  is  partially  soluble  in  water,  and  thus 
readily  an  aromatic  water  is  produced. 

120 — Is  there  a  Geometrical  Rule  for  obtaining 
an  Equilateral  Triangle  equal  to  a  given  Square, 
and  in  what  Author?  In  Euclid,  Book  6,  Prop. 
25,  you  will  find  the  following  problem  : — 

To  describe  a  rectilineal  figure,  which  shall  be 
swn7or  to  one,  and  equal  to  another  gwi^vi  rectilineal 
figure — consequently  if  the  last-named  figure  be  a 
square,  and  the  former  one  any  equilateral  trian- 
gle ;  an  equilateral  triangle  can  then  be  obtained 
equal  to  any  given  square. 

123 — How  is  White  Marble  best  Cleaned  and 
Whitened?      Answered  in  page  232. 

134 — How  is  the  Ox-Gall  Paste,  used  by 
Draitghtsmen,  prepared  ?  'lake  the  gall  of  newly- 
killed  oxen,  and  having  allowed  it  to  settle  12  or 
13  hours  in  a  basin,  pour  the  supernatant  liquor 
off  the  sediment  into  an  evaporating  dish  of  stone 
ware,  and  e,\pose  it  to  a  boiling  heat  in  a  water 
bath,  till  it  is  somewhat  thick.  Then  spread  it  on 
a  dish,  and  place  it  before  a  fire  till  it  becomes 
nearly  dry.  In  this  state  it  may  be  kept  for  years 
in  pots  covered  with  paper. 

13G — How  are  colored  Crayons  made  ?  They 
are  made  of  the  following  composition : — 

Six  parts  of  shell-lac. 

Four  parts  of  spirits  of  wine. 

Two  parts  of  turpentine. 

Tw^elvc  parts  of  a  coloring  powder,  such  as 
Prussian  blue,  orpiment,  white-lead,  vcrmillion, 
&c.,  and 

Twelve  parts  of  blue  clay. 

The  clay  being  elutriated,  passed  through  a 
hair  sieve  and  dried,  is  to  be  well  incorporated  by 
trituration  with  the  solution  of  shell-lac  in  the 
spirit  of  wine,  the  turpentine,  and  the  pigment ; 
and  the  doughy  mass  pressed  into  moulds.  They 
arc  to  be  dried  by  a  stove  heat. 

[Very  good  crayons,  for  certain  purposes,  may 
be  made  as  follows: — 

Wash  common  pipe-day  in  a  large  quantity  of 
water,  let  the  coarser  parts,  sand,  &c.  settle  for  a 
few  minutes,  then  pour  ott'  the  clayey  water  and 
set  it  aside,  the  clay  will  subside  and  be  fit  for 
use.  When  the  supernatant  water  is  tolerably 
clear,  pour  it  oil',  and  add  to  the  clay  at  the  boltoin 
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the  required  pigment,  together  with  a  little  size. 
Press  it  into  moulds  as  before.  White  crayons  made 
thus  are  infinitely  better  than  common  chalk  for  the 
lecturer  to  draw  his  diagi-ams  with,  and  for  the 
workman  to  set  off  his  lines.  The  fancy  painter  too 
uses  black  crayons  made  after  this  manner,  for  the 
veins  ofwhite  marble,  and  others  of  different  colors 
might  be  still  more  frequently  employed. — Ed.] 

157 — Mineral  Marnioratum ;  what  is  it  f  Each 
dentist  has  his  own  receipt.  The  following  we 
know  to  be  impenetrably  hard.  Calcine  a  flint 
stone  in  the  fire,  when  white  and  friable,  pound 
it  in  a  mortar,  sift  it  and  lay  aside  the  finest 
particles  for  use ;  add  to  them  equal  parts,  by 
weight,  of  quicklime  and  mastic  varnish,  pound 
the  whole  together  and  sift  as  before.  It  may  be 
kept  in  a  phial  till  wanted  for  use,  when  a  small 
portion  is  to  be  taken  out  and  water  added,  until 
it  assumes  a  pasty  consistence,  when  it  may  be 
pressed  into  the  tooth. — Ed. 

158 — What  is  the  Compositio7i  used  by  Dentists  to 
take  a  Model  of  the  Mouth  f  Nothing  but  common 
white  wax,  rendered  sufficiently  soft  by  steeping 
it  in  warm  water  for  some  minutes  previously  to 
using  it. — Ed. 

160 — What  is  Caoittchoucine  and  how  is  it  pre- 
pared! Caoutchoucine  is  the  invention  of  Mr. 
W.  H.  Barnard,  of  Greenwich,  and  is  obtained 
by  distilling  caoutchouc,  (Indian  rubber,)  as 
imported.  When  the  temperature  has  reached 
GOO",  a  dark  colored  oil  or  liquid  is  distilled  over, 
which  is  caoutchoucine.  This  substance,  when 
mixed  with  alcohol,  is  a  solvent  of  all  the  resins, 
particularly  copal.  It  possesses  some  singular 
properties,  viz.  that  in  a  liquid  state  it  has  less 
specific  gravity  than  any  other  liquid  known  to 
chemists,  being  considerably  lighter  ilian  sulphuric 
ether,  and,  in  a  state  ot  vapour,  is  hc.ivier  than 
the  most  ponderous  of  gasses.  Its  elementary 
constituents  are — carbon,  6.812,  8  proportions; 
hydrogen,  1.000,  7  lu-oportions. 

161 — Why  do  new  Tobacco  Pipes  stick  to  the 
Mouth?  Because  alununum,  of  which  they  are 
composed,  after  having  been  burnt,  like  lime, 
rapidly  absorbs  moisture,  and  in  its  strong  attrac- 
tion for  this,  it  adheres  to  any  part  which  is  but 
partially  wet.  Dipping  the  pipe  in  a  liquid  previous 
to  using  it  prevents  this  adhcsii^n. 

162 — How  is  Glass  to  be  drilled?  I  beg  to  say 
I  have  drilled  common  glass  with  an  ordinary  bovv- 
drill,  by  keeping  one  or  two  drops  of  spirits  of 
turpentine  on  the  glass  at  the  point  of  the  drill, 
of  course  care  must  be  taken  not  to  apply  too 
much  pressure,  or  you  will  break  the  glass. 

\v.  s.  E. 

[We  have  not  much  faith  in  the  above  receipt. 
Glass  may  be  drilled  readily  with  a  common  drill 
made  of  iron,  tin,  or  copper,  using  with  it  water 
and  emei-y  powder.  If  a  large  hole  is  required, 
such,  for  example,  as  one  inch  diameter,  it  may 
done  as  follows: — Fasten  on  the  appoinird  spot  a 
cork  which  is  a  little  smaller  than  the  intended 
hole  ;  procure  a  thin  brass  lube  3  or  4  inches  long, 
of  the  size  of  the  hole,  and  to  the  upper  end  of 
this  fit  apiece  of  wood,  pointed  at  the  top-,  put 
some  emery  powder  around  the  cork,  slip  the  tube 
over  it,  and  keep  turning  the  tube  round  by  a  drill 
bow,  the  tube  being  kept  steady  by  the  cork  at 
bottom,  and  by  its  point  working  in  a  liole  at  the 
top,  which  may  be  made  in  a  piece  of  wood,  to 
be  held  by  one  hand  while  the  tube  is  worked 
round  by  the  other, — Ed.] 


165 — Hoiv  can  White  Jnic  be  made  ?  Grind  egg- 
shells, (carefully  washed  and  the  internal  skin 
removed)  to  a  fine  powder,  and  put  them  into  a 
small  vessel  of  clean  water.  When  settled 
pour  the  water  off,  and  dry  the  powder  in  the  sun  ; 
next  put  a  small  quantity  of  gum  ammoniac  into 
distilled  vinegar,  and  leave  it  to  dissolve  during 
the  night,  next  morning  the  solution  will  appear 
very  white,  and  if  strained  through  a  linen  cloth, 
and  the  egg-shells  added  in  sufficient  quantity,  a 
very  white  ink  will  be  obtained. 

N.B.  Black  paper  must  be  the  material  to  be 
written  upon. 

[We  have  received  the  above  receipt  from 
seven  correspondents,  it  is  therefore  copied  from 
some  general  receipt  book. — Ed.  J 

Queries  unanswered  — 47—62—6.5  —  SK-  98  —124  —  42"— 
128—132-140-141-142—149—150—151—152-154  —  155- 
156— 159— 163— lfi4. 


QUERIES. 

166 — How  can  old  oil  paintings  be  lined  with  new  canvass? 

167 — How  are  the  turkeys-maw  balloons  made? 

IfiS — How  are  Bath  bricks  made? 

169 — How  is  gildina:  on  glass  performed,  such  as  is  seen  fre- 
quently in  chemist's  shops? 

170 — Why  do  candles  become  white  by  storing,  and  also  have 
their  illuminatmg  power  increased  thereby. 

171 — How  are  artificial  eyes  made? 

172 — What  will  soften  old  and  hard  putty  ? 

173 — How  is  wood  prepared  for  the  wood  engraver? 

174 — How  can  a  blue  color,  which  will  not  wear  o!T,  be 
given  to  steel  ? 


CORRESPONDENTS. 

Inhf-x. — There  will  of  course  be  one  at  the  completion  of  the 

volume,  and  that  will  take  place  as  soon  as  enough  has 

been  printed  to  make  it  of  requisite  thickness 
Et-FCiRicAi.  .\>iAT.GAM. — For  Its  preparation  sec  page  44. 
BACHiioFrsER's  Machixf.  need  not,  for  ordinary  purposes,  have 

more  than  about  two  pounds  of  each  sized  wire. 
The  Svphon  never  delivers  water  at  a  greater  height  than 

that  from  which  it  springs,  it  therefore  can  never  be  em- 
ployed  in   raising  water  to  an  eminence,  th.ough  it  may 

carry  it  over  one, 
Vahnisiiino  Prints  and  other  articles  shortly. 
A.  F.  L — If  we  can  possibly   assist  him,    u  will   afford  us 

much  pleasure  to  write  to  him 
Canada  Bai  sam  is  not  made  at  all,  it  runs   from  one  of  the 

species  of  pine  tree. 
A.  M.  N.  Z. — Sec  notices  to  correspondents,  page  2C4. 
Moi.vBPic  Acin. — Tlie  most  likely  places  to  procure  it  as  well 

as   other   rare    chemicals,    is  at  .Mlen"s,     Plough  Court  ; 

Dimond's.   Holborn;     P.   Jones,    Bishopsgate   Street;    or 

Knights,  Foster  Lane. 
TvRo  shall  be  attended  to,  though  we  are  afraid  to  promise 

entering  upcn  the  subject  of  mill-gearing  at  present. 
PRorKi.i.iNG  Vesski.s  by  manual   labour,  otherwise  than  by 

the  oar,  has  hitherto  failed  though  often  attempted,  even 

ns  applied  to  a  small  boat. 
i^CtiiDUs  — We  never  received  his  former  note. 
Kii.i.iNO  In'skcts  we  had  rather  not  return  to. 
Carmink. — We  know  of  no  other  method  of  preparation  than 

that  described  already. 
UrkVs  Dutioxarv  oy  Arts  and  Masltactvrks  is  excellent  as 

regards  Chemistry  and  its  applications,  but  paltry  on  other 

subjects. 
W.  HoARK. — We  will  bear  his  request  in  mind. 
A.  M.  N.  Z. — The  lens  may  be  one  incli  diameter,  and  of  10 

inches  focus.     It  will  cost  about  6d. 
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and  art,  &c.  &c.  Thus  the  stationers  of  the 
metropolis  have  each  some  certain  arrangement 
or  figure  of  letter  weigher,  which  they  are  desirous 
the  public  should  patronize.  To  point  out  such  as 
are  defective  and  cumbrous  would  be  invidious,  and 
as  we  are  not  called  upon  to  do  so,  would  be 
unnecessary.  The  object  of  the  present  paper  is 
rather  to  point  out  three  or  four  which  are  types  of 
all,  and  which  appear  the  simplest  and  most  easily 
managed. 

The  first  we  shall  allude  to  is  the  invention  of 
Mr.  Riddle,  and  one  of  the  first  that  was  brought 
out.  It  is  represented  in  Fig.  1.  The  principle  of 
its  action  is  that  of  the  bent  lever.  This  lever  is 
supported  upon  a  pivot  at  the  centre,  one  part  of 
it  is  curved  round  and  downwards,  and  loaded  with 
a  fixed  weight ;  the  other  end  of  the  lever  bears  a 
suspended  wire,  so  bent  as  to  be  capable  of  holding 
a  letter ;  to  the  centre  of  the  lever  is  fixed  a 
gnomon,  or  hand.  It  is  supported  by  a  short  iron 
bronzed  stand,  which  branches  near  the  top  and 
bears  an  arc  divided  into  four  equal  divisions  or 
ounces,  and  which  are  subdivided  into  half  and 
quarter  ounces.  The  letter  being  put  in  the  wire, 
draws  up  the  other  end  of  the  lever,  and  moves  the 
liand  forwards  to  half,  one,  two,  or  more  ounces, 
according  as  the  letter  itself  may  weigh  so  much; 
■when  taken  out  the  lever  of  course  returns  to  its 
original  position. 

In  Mr.  Alvey's  letter  weigher,  the  same  principle, 
that  of  the  hent  lever  balance,  is  relied  upon  ;  but 
here,  instead  of  the  arc  being  attached  to  the  stem, 
and  the  liand,  or  pointer,  being  connected  and 
moving  with  the  lever,  the  reverse  takes  jilace,  the 
hand  is  fixed  and  immoveable  ;  the  lever  itself  bears 
the  arc,  and  when  the  letter  is  placed  in  the  part 
prepared  for  it,  its  weight  draws  the  graduated  part 
cf  the  lever  underneath  the  point  of  the  hand,  and 
thus  the  e.'iac!  weight  of  the  letter  is  at  once  seen, 
as  in  the  former  instance.     (See  Fty  2.) 

The  conimon  scale,  or  equal  armed  balance,  has 
not  been  forgotten  to  be  applied  by  numerous 
persons,  bu!.  without  any  originality ;  and  it  must 
be  evident,  that  in  a  counting-house,  and  much 
more  so  in  a  study,  such  a  cumbrous  ajipendage  as 
the  usual  scales  is  inconvenient,  and  the  separate 
detached  weights  liable  to  be  lost. 

The  steelyard  is  another  adaptation  of  the  same 
m.echanical  power  to  the  same  object ;  and  steelyard 
balances,  graduated  to  the  requisite  ounces  and 
parts,  are  abundant ;  some  of  them  suspended  from 
above,  with  a  fixed  fulcrum,  and  a  moveable  weight ; 
others  with  a  fixed  weight  and  a  divided  stem,  which 
slides  forwards  or  backwards  over  a  knit'e-edged 
support.  In  the  first  case  the  weight  of  the  letter 
is  indicated  by  the  part  of  the  stem  occupied  by  the 
weight ;  in  the  other  instance  by  the  part  of  the 
stem,  which  forms  the  point  of  suspension. 

Another  class  of  letter-weighing  machine  is 
formed  upon  the  known  specific  gravity  of  mercury; 
one  of  this  kind  is  represented  in  Fig.  3.  The  name 
of  the  inventor  we  are  not  acquainted  with.  It 
consists  of  a  stand  at  bottom,  into  which  is  fixed  a 
glass  tube,  having  a  wftoden  ball  or  ornament  of 
some  kind  at  top,  with  a  hole  in  the  middle  of  it, 
equal  to  that  of  the  tube  to  which  it  is  cemented. 
A  rod  of  wood,  bearing  a  small  stand  or  table 
at  top,  is  made  to  fit  tlie  liole  of  the  stem,  into 
which  it  is  suffered  to  drop — but  not  before  a  little 
q'licirsilver  has  been  poured  into  the  tube ;  the 
specific  gravity  of  this  being  so  much  greater  than 
the  wooden  rod,  the  latter  of  course  floats,  or  rather 


sinks  but  a  little  way  into  the  mercury,  and 
according  as  the  table  attached  to  it  is  loaded,  so 
the  rod  sinks  deeper  and  deeper.  This  superior 
weight  is  indicated  by  the  proper  marks  being  made 
upon  the  centre  rod,  the  surface  of  the  mercury 
rising  as  the  rod  is  depressed  beneath.  In  the  fore- 
going structure  it  is  of  little  consequence  if  the 
mercury  be  in  large  or  small  quantities,  provided 
there  is  a  sufficiency  of  it  for  the  rod  to  sink  into. 
Another  mercurial  letter  weigher  has  been  made 
with  lines  upon  the  glass  outside,  and  not  upon 
the  moveable  rod,  this  therefore  requires  a  very 
exact  quantity  of  mercury  at  all  times,  and  the 
spilling  of  a  few  drops  only  would  vitiate  the 
result.  We  are  somewhat  surprised  that  both  the 
flat  spiral  and  the  heliacal,  or  birdcage  spring, 
appears  to  have  been  forgotten,  not  remembering 
to  have  seen  any  contrivance  for  weighing  letter, 
having  the  elasticity  of  bodies  for  its  primum 
mobile . 


TURNING    LARGE   BALLS,    &c. 

Prepare  a  cube  of  wood,  as  accurately  as  may 
be  ;  plane  one  side  true,  and  guage  a  line  dowoi  the 
middle  of  it ;  from  which  line  the  centres  at  each 
end  are  found  with  a  pair  of  compasses.  Then 
shape  the  piece  to  an  octagonal  form,  by  taking  off 
the  four  corners  ;  next,  place  it  in  the  lathe,  then 
turn  or  strike  each  end  to  the  exact  length  of  the 
intended  diameter  of  the  sphere.  Afterwards,  with 
a  pair  of  compasses,  divide  the  piece  which  gives 
the  centre  or  curve  line,  and  bisects  the  guage- 
stroke.  Next,  from  the  middle  of  the  piece,  work 
down  each  end  of  it  with  a  gouge,  to  as  fair  a  round 
as  you  can  with  the  callipers  :  then  take  the  piece 
out  of  the  lathe,  and  carefully  prick  the  second 
centres,  which  the  guage-stroke  and  curve-line  give : 
place  the  piece  again  in  the  lathe,  by  the  last  pricked 
centres,  working  it  down  with  a  small  firmer  chisel, 
in  order  to  form  a  second  curve  line,  until  it  bisects 
the  first  diameter,  or  curve-line  :  then  strike  the 
piece  to  the  first  centres,  and  work  off  the  remain- 
ing wood  with  a  large  firmer  chisel,  until  it  becomes 
flush  with  the  second  curve-line  :  it  may  then  be 
polished. 

Billiard  Balls. — The  ivory  balls  for  billiard  play- 
ing are  carefully  finished  by  hand,  after  the  lathe 
has  done  its  work,  by  means  of  flat  steel  plates, 
hardened  and  tempered,  having  holes  in  them 
of  various  sizes,  and  made  truly  circular ;  the 
edges  of  the  holes  also  being  very  sharp.  In  these 
holes  the  balls  are  worked  in  every  direction,  and 
scraped  until  all  the  protuberances  are  completely 
removed,  and  they  become  perfect  spheres,  after 
which  they  must  be  polished. 

Wash  Balls. — Whilst  we  are  treating  on  the  sub- 
ject of  forming  globular  bodies,  it  may  not  be  amiss 
to  mention  that  the  perfumers  shape  their  lumps 
of  marbled  and  other  soap  into  balls  by  means  of 
a  conical  glass,  the  brim  of  which  has  been  ground 
accurately  true  and  sharp  upon  a  flat  surface.  The 
mass  of  soap  being  held  in  the  left  hand,  the  brim 
of  the  glass  is  worked  over  its  surface  in  all  direc- 
tions, with  the  right  hand,  at  the  same  time  that 
the  ball  is  turned  every  way  by  the  left ;  the  excess 
of  soap  is  thus  removed ;  and  in  this  easy  mode 
are  these  regularly  formed  bodies  made,  the  glass 
performing  a  nearly  similar  office  with  the  circular 
holes  in  the  steel  plates,  as  applied  to  the  finishing 
of  the  ivory  balls. 
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SUGARS. 
(Resumed  from  page  33  i  and  concluded, J 

Sugar  qf  Matuia  (Mantiite.)  —  Manna  exudes 
from  the  trunks  of  the  Fraxini  and  of  the  Plnus 
Larix,  in  the  form  of  a  syrupj'  liquid  -which  har- 
dens in  the  air  into  slightly  yellowish  drops..  This 
liquid  contains  a  small  quantity  of  cane  sugar, 
a  yellowish  matter  to  ^vhich  it  owes  its  laxative 
qualities,  and  a  considerable  proportion  {QO.  per 
ceut.)  of  sugar  of  manna.  This  is  extracted  by 
boiling  alcohol,  which  deposits  it  on  cooling.  It 
is  then  exposed  to  pressure,  redissolved,  and 
crystallized.  In  order  to  extract  it  from  the  juice 
of  onions,  beet,  celery,  or  asparagus,  which  con- 
tain it  associated  Avith  cane  sugar,  we  must 
decompose  the  latter  by  the  vinous  fermentation. 
The  sugar  of  manna  remains,  and  may  be  obtained 
in  the  crystalline  form.  This  variety  of  sugar 
gives  a  brick-red  color  with  arsenic  acid.  It 
dissolves  the  oxide  of  lead,  which  may  be  after- 
wards precipitated  by  ammonia.  It  has  not  been 
found  to  retain  in  any  appreciable  degree  the 
laxative  properties  of  the  manna. 

Glycerine  (Chevreul),  or  sir eet  principle  of  Oil 
(  Scheele). — This  substance  is  syrupy,  transparent, 
colorless,  and  slightly  sweet.  Its  specific  gravity 
is  1.27U  at  62  degrees.  It  is  very  soluble  both  in 
water  and  alcohol.  By  distillation  it  is  vaporised 
and  partly  decomposed.  It  attracts  the  moisture 
of  the  air.  When  thrown  on  hot  coals  it  burns 
like  an  oil.  It  is  capable  of  dissolving  the  oxide 
of  lead.  Nitric  acid  converts  it,  but  with  difficulty, 
into  oxalic  acid;  and  sulphuric  acid  changes  it 
into  sugar  of  starch. 

It  is  obtained  by  heating  a  mixture  of  two  p^.rts 
of  pounded  litharge,  two  of  olive  oil,  and  about 
one  of  water,  in  a  copper  basin.  The  mixture 
must  be  stirred  with  a  spatula,  and  water  must  be 
added  to  supply  the  waste  by  evaporation.  The 
operation  is  'slopped  when  the  mixture  has  ac- 
quired the  consistence  of  plaster.  The  water, 
which  holds  the  glycerine  dissolved,  is  then  to  be 
poured  off,  and  hydro-sulphuric  acid  must  be 
passed  through  it  to  throw  down  the  small  quantity 
of  lead  which  it  might  contain.  The  excess  of 
this  acid  must  be  driven  off  by  heat,  after  which 
it  is  to  be  concentrated  in  vacuo  or  by  a  gentle 
heat. 

This  principle  may  also  be  produced  by  the 
action  of  all  the  bases  that  arc  capable  of  causing 
the  saponification  of  fatty  matters. 

Sugar  of  Milk.  —  This  substance  is  said  to 
crystallize  iu  regular  parallelopipeds  terminated 
by  four-sided  pyramids.  These  crystals  aie  white 
and  semi-transparent.  They  crackle  under  the 
teeth,  and  decrepitate  and  swell  on  hot  coals. 
They  are  soluble  in  nine  times  their  weight  of 
cold  water,  but  more  soluble  in  hot  water.  They 
are  scarcely  soluble  in  alcohol.  This  sugar  becomes 
more  soluble  in  water,  loses  its  property  of  crystal- 
lizing, and  assumes  all  the  characters  of  gum, 
when  it  is  exposed  to  heat.  Potash  and  soda  also 
increase  its  solubility.  The  action  of  nitric  and 
sulphuric  acids  on  it  are  exactly  the  same  as  on 
gum  arable.  It  is  not  precipitated  from  its  solution 
in  water  by  any  salt  or  by  any  of  the  alkalis,  nor 
does  the  infusion  of  galls"  render  it  turbid.  Potash 
causes  a  disengagement  of  ammonia  from  it, 
unless  it  has  been  previously  ciystallized  a  con- 
siderable number  of  times  successively.  It  is 
obtained  from  whey  by  evaporation.  It  is  in 
Switzerland  that  most  of  it  is  prepared. 


Sugar,  or  rather  Juice  of  Liquorice.  This  sub- 
stance is  extracted  from  the  roots  of  the  Glycyrr- 
hiza  Glubra  and  the  Abrus  I'recatorius  by  means 
of  boiling  water.  The  liquid  is  afierwaids  evapo- 
rated by  a  gentle  heat,  and  sulphuric  acid  is  added, 
which  precipitates  both  the  sugar  of  liquorice  and 
the  vegetable  albumen.  The  precipitate  is  first 
washed  with  water  acidulated  with  s\il|)lmric  acid, 
and  then  with  pure  water :  and  then  the  sugar  is 
dissolved  out  by  alcohol,  which  does  not  act  on 
the  albumen.  A  solution  of  carbonate  of  potash 
is  added  drop  by  drop  to  the  liquid,  as  long  as  it 
gives  any  indication  of  containing  free  acid,  after 
which  it'is  filtered  and  evaporated.  The  sugar  is 
thus  obtained  in  the  form  of  a  yellow  translucent 
mass,  full  of  cracks  or  flaws,  which  is  easily 
detached  from  the  sides  of  the  vessel.  The  sugar 
obtained  from  concrete  liquorice  juice,  or  Spanish, 
liquorice,  is  of  a  brown  color,  which  is  not  altered 
by  treating  it  with  animal  chaivoai.  The  sugar  of 
liquorice  iuxs  a  taste  somewhat  ditfcrent  from  that 
of  liquorice  juice,  \Thich  is  always  slightly  nauseous. 
It  is  equally  soluble  iu  water  and  in  alcohol. 
\Micn  thrown  in  the  state  of  powder  iuto  a  flame, 
it  burnt  like  the  pollen  of  Lycojjodium.  Acids, 
both  organic  and  inorganic,  as  well  as  the  bases 
and  certain  salts,  precipitate  the  sugar  extracted 
from  the  Glycyn-hiza  Glabra  but  not  that  obtained 
from  the  Abrus  Precatorias. 

Uses  of  Sugar. — Cane  sugar  appears  to  have 
been  unknown  in  Europe  prior  to  the  period  of 
the  wars  of  Alexander  the  tireat;  and  subsequent 
to  that  time  it  was  only  employed  in  medicine  by 
the  ancients,  on  account  of  its  scarcity.  For  all 
domestic  and  other  purposes  honey  alone  was  used. 
It  was  not  til!  the  period  of  the  crusades  that  the 
Venetians  made  it  more  generally  known  in 
Europe,  and  its  use  became  common  only  after  the 
discovery  of  America  and  the  establishment  of 
plantations  in  the  colonies. 

Sugar  is  employed  for  making  syrups  ;  aud  in 
this  state  it  serves  to  sweeten,  thicken,  and 
preserve  the  vegetable  juices  which  are  made  use 
of  in  medicine.  Fruits,  or  portions  of  fruits,  arc 
also  boiled  in  syrup,  and  preserved  by  means  of 
it,  forming  what  are  called  preserves.  It  has  been 
likewise  found  that  sugar  is  an  excellent  antiseptic, 
and  that  a  much  smaller  quantity  of  it  than  of 
sea-salt  is  sufficient  to  prevent  putrefaction  ;  and 
fish  are  sometimes  preserved  by  filling  them  with 
sugar  in  powder  after  they  are  cleaned. 

OrfiUa  recommended  sugar  as  an  antidote  to  the 
poison  of  verdigrise  and  oxide  of  copper.  The 
efficacy  of  this  means  has  been  questioned,  and 
albumen  is  now  used  iu  preference. 


AEROSTATION. 

The  desire  of  rivalling  the  feathere.l  tribes  iu 
their  passage  through  the  airy  regions  has  now.  lor 
many  aces,  called  into  action  the  imitative  facul- 
ties of  man.  The  art  of  flying  lias  been  always 
his  aim,  and  notwithstanding  the  conclusive  argu- 
ments which  have  been  brought  forward  to  prove 
its  impracticability,  yet  there  are  still  some  vision- 
ary minds  who  maintain  the  probability  ot  its  being 
at  some  time  accomplished. 

To  prove  the  antiquity  of  this  pursuit  we  need 
only  consult  the  i-oetical  productions  the  tra- 
ditions, the  religious  tenets,  or  even  the  history 
of  all  nations.  The  flying  horses  ot  the  sun. 
Juno's    peacocka,    Medea's   dracons,    the   llymg 
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oracles,  the  fliplit  of  Abaris  round  the  earth,  as 
related  by  Diodonis  of  Sicily,  the  oracle  of  Hie- 
rapolis,  Avho  raised  himself  in  the  air,  the  fate  of 
Icarus,  and  numberless  other  i)assages  of  the 
ancient  writers,  show  that  at  a  very  early  period  the 
object  of  flying  engaged  the  genius  and  attention 
of  mankind.  But  the  earliest  account  of  any 
thing  relating  to  the  art  of  flying,  which  has  the 
appearance  of  authenticity,  is  that  of  Archytas's 
pigeon.  This  famous  geometrician  of  Tarauto 
flourished  about  300  years  before  the  Christian 
era.  Aulus  Gellius,  Favorinus  the  philosopher, 
and  many  other  Grecian  writers,  speak  of  this 
pigeon.  They  describe  it  as  made  of  wood,  and 
that  it  could  fly,  but  that  if  it  fell  it  could  not  lift 
itself  from  the  ground. 

Much  has  been  said  and  done,  especially  in  the 
last  century,  in  order  to  imitate  this  flying  artificial 
bird,  as  may  be  gathered  from  the  writings  of 
Father  Laurette  Laure,  Scholt,  Cardan,  Scaliger, 
Fabri,  and  Lana,  though  the  reader's  curiosity 
will  be  ill-requited  for  his  trouble,  those  attempts 
being  mostly  errors  of  too  gross  a  nature  even  for 
the  last  and  preceding  century. 

In  Rome,  under  the  reign  of  Nero,  it  is  said, 
that  a  man  by  means  of  artificial  wings,  elevated 
himself  high  in  the  atmosphere,  but  that  he  lost 
his  life  in  the  enterprize.  In  several  authors  we 
find  an  account  of  singing  and  fl.ying  artificial 
birds ;  but  while  oppression  and  ignorance  kept 
Europe  in  slavery  and  superstition,  it  is  no  wonder 
that  accounts  genei'ally  absurd,  and  always  doubt- 
ful, of  flying  machines,  flying  vessels,  flying  saints, 
and  flying  witches,  were  very  common,  and  the 
religious  historians,  as  well  as  other  writers,  make 
frequent  mention  of  them. 

But  to  proceed  to  modern  times.  The  most 
remarkable  treatise  on  this  subject  that  ever  was 
written  was  by  Bishop  Wilkins,  who  died  in  1671, 
and  was  the  original  proposer  and  founder  of  the 
Royal  Society  of  London.  He  says  there  are 
four  ways  of  flying.  First,  by  the  aid  of  spirits 
or  angels.  Secondly,  by  the  help  of  fowls. 
Thirdly,  by  wings  fastened  immediately  to  the 
body;  and  fourthly,  by  a  flying  chariot.  It  is 
not  necessary  to  advert  to  the  first  of  these  me- 
thods: as  for  the  second,  the  high  degree  of  im- 
probabity  will  readily  occur  to  any  thinking  per- 
son. The  third  is  equally  impracticable  as  will  be 
evident  if  we  will  make  a  short  calculation  on  the 
expanse  of  the  wings  of  birds,  compared  with  the 
weight  of  their  bodies  :  thus  a  sparrow  or  other 
small  bird  weighs  about  an  ounce  and  a  half, 
while  the  surface  of  its  wings  are  about  tweuty 
square  inches.  Taking  the  average  weight  of  a 
man  (o  be  one  cwt.  and  a  half,  in  the  same  pro- 
portion liis  wings  must  be  each  twenty  feet  long, 
and  seven  or  eight  feet  wide,  not  taking  into  con- 
sideration thcii-  weight,  and  that  of  the  tail  or 
rudder,  which  he  must  also  be  furnished  with — 
a  weight  much  too  great  for  him  even  to  move  by 
the  strength  of  his  arms,  much  less  to  use  them 
cfl'cctually.  Then  again  how  great  a  power  the 
wind  Avould  exert  to  baffle  his  motions,  as  the 
least  breeze  would  render  them  perfect  iinma- 
nageablc.  These  visionary  schemes  of  Bishop 
Wilkins  gave  rise  to  the  well-known  popular  story 
of  Peter  Wilkins  and  the  Cowries,  or  the  Flying 
Islanders.  The  fourth  method  of  flying  is  not  so 
wholly  to  be  disregarded  :  viz.  by  means  of  flying 
machines,  though  truly  laughable  are  some  of  the 
schemes  proposed  for  this  purpose.  Thus  we  find 
it  directed  to  fill  a  great  many  egg  shells  with 
dew,   for  as  the   sun   rarifies,   and  consequently 


elevates  the  dew,  so  the  egg  shells  when  exposed 
to  that  luminary  will  rise,  together  with  a  certain 
weight  attached  to  them,  in  consequence  of  the 
dew  which  they  contained  being  rarified.  Among 
these  projectors,  one  device  alone  deserves  our 
attention,  that  of  Jesuit  Francis  Lana,  an  Italian 
philospher  and  professor.  This  may  truly  be  said 
to  be  the  first  aerostatic  machine,  and  although  it 
would  not  ascend,  it  seems  to  have  furnished  a 
model  for  after  projectors  to  imitate.  It  is  repre- 
sented as  follows : — 


The  lower  part  of  the  machine  is  a  large  boat- 
shaped  wicker  basket,  with  two  seats  within  it  for 
the  aeronaut,  and  a  mast  and  sail  to  direct  and 
occasion  its  lateral  motion,  while  its  power  of  as- 
cension was  to  be  derived  from  four  very  light 
copper  balls,  having  a  valve  to  each  through  which 
the  air  within  might  be  abstracted.  Lana  knowing 
that  a  pint  of  air  weighs  six  grains,  calculated  the 
size  of  his  balls,  so  that  the  weight  of  the  air 
within  them  should  more  than  counterpoise  the 
weight  of  the  machine  and  of  himself.  So  certain 
of  success  was  Lana  that  he  collected  a  great 
assembly  of  his  pupils  and  of  the  public  to  witness 
his  ascent.  It  need  not  be  said  that  the  first  few 
strokes  of  the  exhausting  pump  crushed  his  copper 
balls,  and  his  expectations  at  the  same  time. 

Although  all  these  schemes  were  unsuceessful, 
yet  the  art  of  navigating  the  air  has  been  at  last 
discovered,  and  upon  two  principles.  First,  on 
the  rarefaction  of  common  air  by  heat ;  and 
secondly,  by  filling  the  machine  with  a  gas  lighter 
than  the  atmospheric  air. 

The  first  of  these  principles  particularly  struck 
the  attention  of  Stephen  and  John  Montgolfier, 
from  the  following  experiment : — Suspend  upon  a 
point  or  edge  a  strip  of  wood,  bearing  a  disc  of 
thin  pasteboard  or  paper  at  one  end,  and  a  couTi- 
terpoise  or  weight  at  the  other.  \Vhen  thus  ba- 
lanced, hold  at  a  few  inches  distance  under  the 
paper  disc  a  lighted  candle.  The  air  around  the 
flame  being  heated,  and  consequently  rarified, 
ascends,  carries  up  with  it  the  paper,  and  destroys 
the  equality  of  the  balance,  The  candle  being 
removed,  it  returns  to  its  former  station. 

The  same  principle  as  the  above  carries  up  the 
chimney  a  light  piece  of  paper  from  the  fire,  as 
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too  many  persons  have  learut  by  sad  experience 
and  dangerous  accidents. 

Many  modifications  of  this  experiment  will 
readily  suggest  themselves.  One  of  them  is  ex- 
tremely common  in  times  of  illumination,  in 
which  we  witness  a  coiled  strip  of  paper  turning 
round  over  a  candle  placed  in  a  window,  It  is 
represented  as  follows,  and  is  usually  called  the 
fire  snake.  A  piece  of  thick  writing  paper  is 
chosen,  about  six  or  eight  inches  over  ;  it  is  to  be 
cut  in  a  continued  coil  till  it  reaches  near  to  the 
centre,  wliere  a  thread  drawn  through  serves  to 
hang  it  up  by.  (It  may  of  coui'se  be  painted  ac- 
cording to  fancy.) 


When  in  use,  it  is  to  be  merely  suspended  over 
a  candle,  the  air  heated  by  which  ascendino- 
strikes  the  lower  part  of  the  coil,  and  slides 
upwards,  and  so  does  every  portion  of  heated  air 
which  reaches  any  part  of  it — thus  the  impulse  is 
given,  and  the  snake  is  always  turning  round. 


Stephen,  the  eldest  of  the  two  brothers,  made 
the  first  aerostatic  experiment  at  Avignon,  towards 
the  middle  of  November,  1782.  It  consisted  of  a 
bag  of  fine  silk,  the  capacity  of  which  was  about 
forty  cubic  feet.  Burning  paper  applied  to  the 
aperture  served  to  rarify  the  air,  or  to  form  the 
cloud,  and  when  this  was  sufficiently  expanded, 
the  machine  ascended  rapidly  to  the  ceiling,  and 
thus  the  discovery  was  made.      It  may  be  readily 


supposed  that  this  interesting  experiment  was  soon 
afterwards  repeated,  and  upon  a  larger  scale. 
On  the  19lh  September,  1783,  a  public  exhibition 
was  made  before  the  King  and  Court  of  France, 
at  Versailles,  with  a  balloon,  sixty  feet  high  and 
forty-throe  foet  in  diameter.  It  ascended  with 
rapidity  with  a  basket  attached  to  it  by  a  rope,  in 
which  basket  were  placed  a  sheep,  a  cock,  and  a 
duck.  After  about  eight  minutes,  the  fire  being 
out,  the  machine  descended,  without  any  of  the 
animals  being  injured,  so  that  the  sheep  was  found 
feeding. 

Mr.  Pilatre  de  Rozicr  had  the  courage  to  offer 
to  ascend  in  one  of  these  machines.  His  ofl'er 
was  accepted,  and  he  ascended  in  a  balloon, 
seventy-six  feet  in  length  and  forty-six  feet  in 
breadth,  on  the  15th  of  October,  1783. 

(To  be  continued.) 


GILDING. 

Gold  jjowder for  Gilding. — Gold  powder  may  be 
prepared  in  three  different  ways:  1st.  Put  into  an 
earthen  mortar  some  gold-leaf,  with  a  little  honey, 
or  thick  gum-water,  and  grind  the  mixture  till  the 
gold-leaf  is  reduced  to  extremely  minute  particles. 
When  this  is  done  a  little  warm  water  will  wash 
out  the  honey  or  gum,  leaving  the  gold  behind  in 
a  pulverulent  state. 

2nd. — Dissolve  the  pure  gold  (or  the  leaf,)  in 
nitro-muriatic  acid,  and  then  precipitate  it  by  a 
piece  of  copper,  or  by  a  solution  of  sulphate 
of  iron.  The  precipitate  (if  by  copper,) 
must  be  digested  in  distilled  vinegar,  and  then 
washed,  (by  pouring  water  over  it  repeatedly,) 
and  dried.  This  precipitate  will  be  in  the  form 
of  very  fine  powder  :  it  works  better,  and  is  more 
easily  burnished  than  gold-leaf  ground  with  honey 
as  above. 

And  3rd,  or  the  best  method  of  preparing  gold 
powder,  is  by  beating  a  prepared  amalgam  of  gold, 
in  an  open  clean  crucible,  and  continuing  the  strong 
heat,  until  the  whole  of  the  mercury  is  evaporated ; 
at  the  same  time  constantly  stirring  the  amalgam 
with  a  glass  rod.  When  the  mercury  has  com- 
pletely left  the  gold,  the  remaining  powder  is  to 
be  ground  in  a  Wedgewood's  mortar,  with  a  little 
water,  and  afterwards  dried.  It  is  then  fit  for  use. 

Although  the  last  mode  of  operating  has  been 
here  given,  the  operator  cannot  be  too  much 
reminded  of  the  danger  attending  the  sublimation 
of  mercury.  In  the  small  way  here  described,  it  is 
impossible  to  operate  without  danger;  it  is  there- 
fore better  to  prepare  it  according  to  the  former 
directions,  than  to  risk  the  health  by  tlie  latter. 

To  cover  Bars  of  Vopper,  SjC.  with  Gold,  so  as 
to  be  rolled  out  into  Sheets. — This  method  oi  gilding 
was  invented  by  Mr.  Turner,  of  Birmingham 
Mr.  Turner  first  prepares  ingots  or  pieces  of  copijer 
or  brass,  in  convenient  lengths  and  si^ics.  He  then 
cleans  them  from  impurity,  and  makes  their 
surfaces  level,  and  prepares  plates  of  pure  gold, 
or  gold  mixed  with  a  portion  of  alloy,  of  the  same 
size  as  the  ingots  of  metal,  and  of  suitable  thick- 
ness. Having  placed  a  piece  of  gold  upon  an 
ingot  intended  to  be  plated,  he  hammers  and 
compresses  them  both  together,  so  that  they  may 
have  their  surfaces  as  nearly  equal  to  each  other 
as  possible ;  and  then  binds  them  together  with 
w  ire,  in  order  to  keep  them  in  the  same  position 
during  the  process  required  to  attach  them. 
Afterwards  he  takes  silver  filings,  which  lie  mixes 
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with  borax,  to  assist  tLe  fusion  of  the  silver.  This 
mixture  he  lays  upon  the  edge  of  the  plate,  and 
next  to  the  ingot  of  metal.  Having  thus  prepared 
the  two  bodies,  he  places  them  on  a  (ire  in  a  stove 
or  furnace,  where  they  remain  uwtil  the  silver  and 
borax  placed  along  the  edges  of  the  metals  melt, 
and  until  the  adhesion  of  the  gold  with  the  metal 
is  perfect.  He  then  takes  the  ingot  carefully  out 
of  the  stove.  By  this  process  the  ingot  is  plated 
■with  goM,  and  prepared  ready  for  rolling  into 
sheets. 

To  Gild  in  Colors. — The  principal  colors  of  gold 
for  gilding  are  red,  green,  and  yellow.  These 
should  be  kept  in  differeiit  amalgams.  The  part 
which  is  to  remain  of  the  first  color,  is  to  be 
stopped  off  with  a  composition  of  chalk  and  glue  : 
the  variety  required  is  produced  by  gilding  the 
unstopped  parts  with  the  proper  amalgam,  ac- 
cording to  the  usual  mode  of  gilding. 

Sometimes  the  amalgam  is  applied  to  the  surface 
to  be  gilt,  without  any  quicking,  by  spreading  it 
with  aqua-fortis ;  but  this  depends  on  the  same 
principle  as  a  previous  quicking. 

Grecian  Gilding. — Equal  parts  of  sal-ammoniac 
and  corrosive  sublimate  are  dissolved  in  spirit  of 
nitre,  and  a  solution  of  gold  made  with  this  men- 
struum. The  silver  is  brushed  over  with  it, 
■which  is  turned  black,  but  on  exposure  to  a  red 
lieat  it  assumes  the  color  of  gold. 

To  dissolve  Gold  in  Aqua-Eegia. — Take  an  aqua- 
regia,  composed  of  two  parts  of  nitrous  acid,  and 
one  of  marine  acid ;  or  of  one  part  of  sal-ammo- 
niac, and  four  parts  of  aqua-fortis;  let  the  gold  be 
granulated,  put  into  a  sufficient  quantity  of  this 
menstruum,  and  exposed  to  a  moderate  degree  of 
heat.  During  the  solution,  an  effervescence  takes 
place,  and  it  acquires  a  beautiful  yellow  color, 
which  becomes  more  and  more  intense,  till  it  has 
a  golden  or  even  orange  color.  When  the  men- 
struum is  saturated,  it  is  vei^  clear  and  transparent. 

To  Gild  Iron  or  Steel  with  a  solution  of  Gold. — 
Make  a  solution  of  8  ounces  of  nitre  and  common 
salt,  Avith  5  ounces  of  crude  alum  in  a  sufficient 
quantity  of  water;  dissolve  an  ounce  of  gold 
thinly  plated  and  cut ;  and  afterwards  evaporate 
to  dryness.  Digest  the  residuum  in  rectified 
spirit  of  wine  or  ether,  which  will  perfectly 
abstract  the  gold.  The  iron  is  brushed  over  with 
this  solution  and  becomes  immediately  gilt. 

To  Gild,  by  Gold  dissolved  in  Aqua-Regia. — 
Fine  linen  rags  are  soaked  in  a  saturated  solution 
of  gold  in  aqua-regia,  gently  dried,  and  afterwards 
burnt  to  tinder.  The  substance  to  be  gilt  must  be 
well  polished  ;  a  piece  of  cork  is  first  dipped 
into  a  solution  of  common  salt  in  water,  and 
after^wards  into  the  tinder,  which  is  well  rubbed 
on  the  surface  of  the  metal  to  be  gilt,  and  the 
gold  appears  in  all  its  metallic  lustre. 

Amalgam  of  Gold  in  the  large  way. — A  quantity 
of  quicksilver  is  put  into  a  crucible  or  iron  ladle, 
which  is  lined  with  clay,  and  exposed  to  heat  till 
it  begins  to  smoke.  The  gold  to  be  mixed  should 
be  previously  granulated,  and  heated  red  hot, 
when  it  should  be  added  to  the  quicksilver,  and 
stirred  about  with  an  iron  rod  till  it  is  perfectly 
dissolved.  If  there  should  be  any  superfluous 
mercury,  it  may  be  separated  by  passing  it  through 
clean  soft  leather  ;  and  the  remaining  amalgam 
will  have  the  consistence  of  butter,  and  contain 
about  3  parts  of  mercury  to  1  of  gold. 

To  Gild  hy  Amalgamation. — The  metal  to  be 
gilt  is  previously  well  cleaned  on  its  surface,  by 
boiling  in  a  -^'cak  pickle,  which  is  a  very  dilute 
nitrous  acid.     A  quantity  of  aqua-fortis  is  poured 


into  an  earthen  vessel,  and  quicksilver  put  therein  ; 
when  a  sufficient  quantity  of  mercury  is  dissolved, 
the  articles  to  be  gill  are  put  into  the  solution,  and 
stirred  about  with  a  bi-ush  till  they  become  white. 
This  is  called  quicking.  But,  as  during  quicking 
by  this  mode,  a  noxious  vapour  continually  arises, 
which  proves  very  injurious  to  the  health  of  the 
workmen,  they  have  adopted  another  method,  by 
which  they,  in  a  great  measure,  avoid  that  danger. 
They  now  dissolve  the  quicksilver  in  a  bottle 
containing  aqua-fortis,  and  leave  it  in  the  open 
air  during  the  solution,  so  that  the  noxious  vapour 
escapes  into  the  air.  Then  a  little  of  this  solution 
is  poured  into  a  bason,  and  ■with  a  brush  dipped 
therein,  they  stroke  over  the  surface  of  the  metal 
to  be  gilt,  which  immediately  becomes  quicked. 
The  amalgam  is  now  applied  by  one  of  the  follow- 
ing methods  : — 

1st.  By  proportioning  it  to  the  quantity  of  articles 
to  be  gilt,  and  putting  them  into  a  vessel  together, 
working  them  about  with  a  soft  brush,  till  the 
amalgam  is  uniformly  spread. 

Or,  2ndly.  By  applying  a  portion  of  the  amalgam 
upon  one  part,  and  spreading  it  on  the  surface,  if 
flat,  by  w^orking  it  about  with  a  harder  brush. 

The  work  thus  managed  is  put  into  a  pan,  and 
exposed  to  a  gentle  degree  of  heat ;  when  it 
becomes  hot,  it  is  frequently  put  into  a  pan,  and 
worked  about  -with  a  painter's  large  brush,  to 
prevent  an  irregular  dissipation  of  the  mercury, 
till,  at  last,  the  quicksilver  is  entirely  dissipated 
by  the  repetition  of  heat,  and  the  gold  is  attached 
to  the  surface  of  the  metal.  This  gilt  surface  is 
well  cleaned  by  a  wire  brush,  and  then  artists 
heighten  the  color  of  the  gold  by  the  application 
of  various  compositions ;  this  part  of  the  process 
is  called  coloring. 

To  Gild  Glass  and  Porcelain.  No.  1. — Drinking 
and  other  glasses  aie  sometimes  gilt  on  their 
edges.  This  is  done  either  by  an  adhesive  varnish 
or  by  heat.  The  varnish  is  prepared  by  dissolving 
in  boiled  linseed  oil  an  equal  weight  either  of 
copal  or  amber.  This  is  to  be  diluted  by  a  proper 
quantity  of  oil  of  turpentine,  so  as  to  be  applied 
as  thin  as  possible  to  the  parts  of  the  glass 
intended  to  be  gilt.  When  this  is  done,  whicli 
will  be  in  about  twenty-four  hours,  the  glass  is  to 
be  placed  in  a  stove,  till  it  is  so  warm  as  almost 
to  burn  the  fingers  when  handled.  At  this  tem- 
perature the  varnish  will  become  adhesive,  and  a 
piece  of  leaf  gold  applied  in  the  usual  way,  will 
immediately  stick.  Sweep  off  the  superfluous 
portions  of  the  leaf,  and  when  quite  cold,  it  may 
be  burnished,  taking  care  to  interpose  a  piece  of 
very  thin  paper  (India  paper)  between  the  gold 
and  the  burnisher.  If  the  varnish  is  very  good, 
this  is  the  best  method  of  gilding  glass,  as  the  gold 
is  thus  fixed  on  more  evenly  than  in  any  other  way. 

No.  2. — It  often  happens,  ■when  the  varnish  is 
but  indifferent,  that  by  repeated  w-ashing  the  gold 
■svcars  off;  on  this  account  the  practice  of  burning 
it  in  is  sometimes  had  recourse  to. 

For  this  purpose,  some  gold  powder  is  ground 
with  borax,  and  in  this  state  applied  to  the  clean 
surface  of  the  glass,  by  a  camel's  hair  pencil ; 
when  quite  dry,  the  glass  is  put  into  a  stove  heated 
to  about  the  temperature  of  an  annealing  oven ; 
the  gum  burns  oft',  and  the  borax,  by  vitrifying, 
cements  the  gold  with  great  firmness  to  the  glass  ; 
after  which  it  may  be  burnished.  The  gilding 
upon  porcelain  is  in  like  manner  fixed  by  heat 
and  the  use  of  borax ;  and  this  kind  of  -ware 
being  neither  transparent  nor  liable  to  soften,  and 
thus  to  be  injured  in  its  form  in  a  low  red  heat, 
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is  free  from  the  risk  and  injury  whicli  the  finer 
and  more  fusible  kinds  of  glass  arc  apt  to  sustain 
from  such  treatment.  Porcelain  and  other  wares 
may  be  platinised,  silvered,  tinned,  and  bronzed, 
in  similar  manner. 

(To  be  continued.) 


RICE    PAPER. 

Rice  Paper  is  prepared  from  a  plant  growing  in 
China,  and  also  in  the  East  Indies.  If  this  paper 
be  held  up  to  the  light  an  exquisitely  beautiful 
cellular  tissue  is  observed,  such  as  no  art  of  man 
could  produce  or  imitate.  Its  mode  of  preparation 
is  a  subject  of  much  interest,  as  is  the  stem  of  the 
plant  from  which  it  is  cut.  The  latter  is  evidently 
herbaceous,  hollow  in  the  centre,  with  a  mem- 
braneous transverse  septum  at  each  end,  about  an 
inch  in  diameter,  and  the  thickness  of  the  paren- 
chymatous substance  is  little  more  than  i  an  inch, 
but  of  the  purest  possible  white. 

General  Hardwicke,  a  gentleman  whose  long 
residence  in  India,  and  whose  ardent  love  of  natural 
history  gave  him  opportunities  of  studying 
botanical  science  above  what  others  have  enjoyed, 
drew  out  the  following  account,  which  was  inserted 
in  a  journal  called  the  Quarterly  Botanical  Miscel- 
lanij. 

"  I  am  very  glad  that  it  is  in  my  power  to  give 
information  respecting  the  substance  known  under 
the  name  of  rice  paper.  It  has  often  interested 
me,  and  gratified  my  curiosity,  to  remark  to  how 
many  useful  purposes  it  is  applied  by  the  natives  of 
India.  It  grows  abundantly  on  the  marshy  plains 
of  Bengal,  and  on  the  borders  of  jeels,  or  extensive 
lakes,  and  every  province  between  Calcutta  and 
Hurdwar.  The  plant  is  perennial,  of  straggling, 
low  growth,  and  seldom  exceeds  a  diameter  of  two 
inches  and  a  half  in  the  stem.  It  is  brought  to  the 
Calcutta  bazaars  in  great  quantities  in  a  green  state ; 
and  the  thickest  stems  are  cut  into  lamina,  from 
which  the  natives  formed  artificial  flowers,  and 
various  fancy  ornaments,  to  decorate  their  slirines 
at  Hindoo  festivals.  The  Indians  make  hats  of 
rice  paper,  by  cementing  together  as  many  leaves 
as  will  make  up  to  the  proper  thickness  ;  in  this 
■way  any  kind  of  shape  may  be  formed,  and,  when 
covered  with  silk  or  cloth,  the  hats  are  strong  and 
amazingly  light.  It  is  an  article  of  great  use  to 
fishermen,  it  forms  floats  of  the  best  description 
to  their  extensive  nets.  The  slender  stems  of  the 
plant  are  bundled  into  fascines  of  about  3  feet  long, 
and,  with  one  of  these  under  his  arm,  the  fisherman 
goes  out  daily  to  his  occupation.  With  his  net  on 
his  shoulder,  he  proceeds  to  work  without  a  boat, 
and  stretches  it  in  the  deepest  and  most  extensive 
lakes,  supported  with  this  bouyant  faggot. 

"  It  is  to  be  observed  that  the  cutting  of  this 
material  into  leaves,  or  laminae,  is  not  performed 
by  transverse  sections  of  the  stem,  but  made  verti- 
cally round  the  stem.  The  most  perfect  stems  are 
selected  for  this  purpose  ;  few  are  found  sufficiently 
free  from  knots  to  produce  a  cutting  of  more  than 
nine  or  ten  inches  in  length. 

"  We  may  consider  the  whole  stem  of  the  plant 
as  pilfi,  for  the  bark  is  so  thin  and  tender  that  it 
may  be  scratched  off  with  the  thumb  nail.  The 
lamina:  run  in  different  lengths.  In  Bengal  the 
plant  is  called  shold,  commonly  pronounced  sold. 
The  plant  is  an  annual ;  the  foliage  and  other  parts 


of  the  plant,  where  water  is  wanting,  die  down  to 
the  roots  ;  but  where  water  is  plentiful  the  stems 
remain  and  branch  out  afresh  in  the  proper  season." 

w.  s.  E. 


ANIMALCULES,    OR    MICROSCOPIC   AND 

INFUSORIAL  ANIMALS. 

(Resumed  from  page  310  and  concluded.) 

It  would  be  exceedingly  difficidt,  if  not  impossible, 
to  convey  to  the  mind,  by  any  other  representation 
than  drawings,  a  correct  idea  of  the  varied  forms  of 
these  singular  beings,  for  in  many  instances  they 
appear  to  have  no  similarity  whatever  with  any 
other  class  of  objects  in  nature.  Some  animalcules 
resemble  spheres,  others  are  egg-shaped;  others 
agam  represent  fruits  of  various  kinds  ;  eels,  ser- 
pents, and  many  of  the  invertebrated  animals; 
funnels,  tops,  cylinders,  pitchers,  wheels,  &c.  &c.  ; 
all  of  which  are  found  to  possess  their  own  par- 
ticular habits,  and  to  pursue  a  course  of  life  best 
adapted  to  their  peculiar  constructions.  For 
instance,  while  some  move  through  the  water  with 
the  greatest  imaginable  rapidity,  darting,  leaping, 
or  swimming,  others  merely  creep  or  glide  along ; 
and  many  are  altogether  so  passive,  that  it  requires 
long  and  patient  observation  to  discover  any  of 
their  movements  at  all.  Some  descriptions  are  per- 
ceptibly soft,  and  yield  easily  to  the  touch  ;  others 
are  covered  with  a  delicate  shell  or  horn-like  coat. 
Of  the  latter  order  there  are  different  degrees  of 
density,  as  in  the  Volvox,  Gonium,  &c.  where  the 
envelope  is  comparatively  thick;  and  where, 
strange  to  say,  the  internal  substance  separates  by 
the  mode  of  propagation  into  several  portions, 
forming  so  many  distinct  young  ones,  which  at 
their  birth  burst  the  envelope,  and  the  parent 
becomes  entirely  dissipated.  In  others  of  this 
order  the  shell  is  merely  a  plate  covering  the  body, 
resembling  that  of  the  tortoise:  sometimes  it 
includes  the  body,  so  as  to  leave  only  two  small 
apertures  at  the  extremities,  and  at  others  it  is 
bivalve,  and  encloses  the  creature  like  that  of  the 
oyster  or  muscle. 

All  vertebrated  animals  are  either  oviparous  or 
viviparous,  v/hich  terms  sufficiently  designate  their 
modes  of  production  ;  but  it  is  not  so  with 
animalcules  ;  for,  in  addition  to  these  two  methods. 
— 1.  Animalcules  propagate  by  a  spontaneous 
scissure,  or  division  of  their  bodies  into  two  or 
more  portions,  each  one  forming  a  new  creature, 
which,  on  its  arrival  at  maturity,  pursues  the  same 
course.  These  divisions  take  place  in  some  genera 
symmetrically,  as  in  the  Gonia,  &c. ;  in  others, 
by  transverse,  longitudinal,  or  diagonal  sections. 
In  these  latter  cases  the  produce  have  forms 
differently  proportioned  from  those  of  the  creatures 
from  which  they  si)ring.  2.  They  propagate,  in 
the  manner  before  mentioned  of  the  Yolvox,  and 
some  other  genera,  by  a  distribution  of  the  internal 
substance  of  the  parent  into  a  projiortionate  num- 
ber of  young  ones,  all  of  which  at  their  birth  issue 
forth,  and  leave  behind  them  nothing  Imt  the 
envelope,  soon  to  be  dissolved.  3.  They  are 
produced  from  germs,  shooting  forth  from  the 
parent's  sides,  &c.  4.  From  spawn,  which  in  the 
act  of  being  shed,  carries  along  with  it  a  i)ortion  of 
the  parent  animalcule. 

With  respect  to  the  mode  of  viewing  animalcules 
under  the  microscope,  Mr.  Pritchard  directs  that 
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they  be  placed  in  what  are  termed  aquatic  live- 
boxes,  or  on  a  slip  of  glass,  in  which  case  they 
should  be  covered  with  a  thin  plate  of  mica,  which 
will  have  the  effect  of  preventing  the  small  quantity 
of  water  put  with  them  from  evaporating,  and  of 
rendering  the  surface  perfectly  plane  for  the  purpose 
of  observation. 

Having  selected  and  placed  the  object  for 
examination  on  the  stage  of  your  microscope,  the 
next  consideration  will  be  how  to  regulate  the  illu- 
mination, and  to  select  a  suitable  magnifying 
power.  These  points  must  be  carefully  attended 
to,  for  on  them,  even  with  the  best  instruments, 
much  of  the  beauty  and  effect  will  depend.  The 
most  intense  and  best  description  of  light  is  to  be 
derived  from  either  a  sperm  or  wax  candle,  or  from 
what  is  perhaps  on  the  whole  most  convenient,  the 
common  Argand  lamp.  Concentrate  this  light  on 
the  object  with  a  proper  condensing  lens,  taking  care 
at  the  same  time,  to  reduce  the  quantity,  if  neces- 
sary, by  means  of  diaphragms  or  stops  placed 
imder  the  stage  :  these  should  be  rendered  capable 
of  adjustment  as  to  distance  from  the  object,  &c., 
so  as  to  transmit  only  a  cone  of  rays  of  the  proper 
dimensions. 

A  magnifying  power  of  about  100  to  500  will  be 
found  to  be  sufficient  for  most  purposes  ;  although 
in  an  inspection  of  the  monads,  and  some  minute 
portions  of  other  objects,  a  stronger  <fce  will 
doubtless  be  required.  Little  or  no  advantage  will 
be  gained  from  powers  exceeding  800,  as  it  is  of 
far  more  importance  to  obtain  a  deep  penetration 
and  perfect  definition  than  an  excess  of  amplifica- 
tion. Apply  in  the  outset,  therefore,  a  low  power, 
say  100,  and  if  on  trial  it  prove  insufficient,  double 
it,  and  proceed  onwards  until  you  are  satisfied  as  to 
the  result,  taking  it  as  a  general  rule,  never  to 
iiicrease  the  jtower  beyond  ivliat  is  absolutely 
requisite. 


.       MISCELLANIES. 

Bleaching  Sponge.— To  bleach  sponge  and  ren- 
der it  perfectly  white,  it  is  necessary  to  soak  it  in 
cold  water,  but  if  it  does  not  become  soft,  it  must 
be  immersed  in  boiling  water.  This,  however, 
should,  if  possible,  be  avoided,  for  it  has  a  bad 
effect  on  the  sponge,  particularly  in  cooling;  it 
causes  it  to  shrink  aud  to  become  hard,  and  so 
tough  as  to  prevent  its  being  bleached.  If  the 
sponge  is  soaked  in  cold  water,  and  that  water  be 
changed  three  or  four  times  every  day,  and  at 
every' time  that  the  water  be  drawn  off,  the  sponge 
is  pressed  perfectly  dry  ;  this  process  being  repeated 
for  five  or  six  days,  it  will  at  tlic  expiration  of  that 
time  be  ready  for  bleaching. 

If  the  sponge,  as  is  frequently  the  case,  should 
contain  small  pieces  of  chalk  and  shells,  which 
cannot  be  got  out  without  tearing  it,  the  sponge 
must  be  soaked  for  twenty-four  hours  in  muriatic 
acid,  with  twenty  parts  of  water,  which  will  cause 
an  effervescence  to  take  place,  and  carbonic  acid 
gas  to  be  liberated,  when  the  shells  and  chalk  will 
become  perfectly  dissolved.  After  that  it  must  be 
carefully  washed  in  fresh  water,  the  specific  gravity 
of  which  must  be  1.024.  The  immersion  of  the 
sponge  in  this  acid  should  continue  for  about  eiglit 
days;  but  it  must  occasionally  be  pressed  dry  aud 
thoroughly  washed.  After  having  been  perfectly 
washed  and  cleaned  it  should  be  sprinkled  with  rose 
water,  to  give  it  a  pleasant  smell,  which  completes 
the  process. 


Anti-Attrition  PoJtder.— According  to  the  spe- 
cification of  the  patent,  this  mixture  consists  of  one 
hundred  weight  of  plumbago  to  four  hundred  weight 
of  hog's  lard,  or  other  grease,  the  two  to  be  well 
incorporated.  The  application  is  to  prevent  the 
effects  of  friction  in  all  descriptions  of  engines  or 
machines;  and  a  sufficient  quantity  must  be  rubbed 
over  the  surface  of  the  axle,  spindle,  or  other  part 
where  the  hearing  is. 

Imperishable  Paste  —Dr.  Mac  Culloch,  in  a 
paper  on  the  power  of  perfumes  in  preventing 
mouldiness,  gives  the  following  directions  for  the 
preparation  of  a  paste,  which  will  keep  any  length 
of  time,  and  is  always  ready  for  use  :  — 

"  That  which  I  have  long  used  in  this  manner  is 
made  of  flour,  in  the  usual  way,  but  rather  thick, 
with  a  proportion  of  brown  sugar,  and  a  small 
quantity  of  corrosive  sublimate.  The  use  of  the 
sugar  is'to  keep  it  flexible,  so  as  to  prevent  its  scaling 
ofl^from  smooth  surfaces;  and  that  of  the  corrosive 
sublimate,  independently  of  preserving  it  from  i 
insects,  is  an  cft'ecuial  check  against  its  fermenta-  \ 
tion.  This  salt,  however,  does  not  prevent  the 
formation  of  mouldiness  ;  but,  as  a  drop  or  two  oi 
the  essential  oils,  viz.  lavender,  peppermint,  anise, 
bergamot,  &c.  is  a  complete  security  against  this, 
all  the  causes  of  destruction  are  effectually  guarded 
against.  Paste  made  in  this  manner,  and  exposed 
to  the  air,  dries  w  ithout  change  to  a  state  resembling 
horn,  so  that  it  may  at  any  time  be  wetted  again 
and  applied  to  use.'  When  kept  in  a  close-covered 
pot,  it  may  be  preserved  in  a  state  for  use  at  all 
times." 

Preservation  of  Nuts. — Both  chesnuts,  walnuts, 
and  filberts,  may  be  preserved  during  the  whole 
winter,  nearly  in  the  same  state  they  come  from 
the  trees,  by  covering  them  with  mould,  as  potatoes 
are  usually  covered  in  the  gardens  of  cottagers,  aud 
mingling  a  sufficient  quantity  of  moderately  dry 
mould  with  the  nuts,  to  occupy  the  space  between 
them. 

Tenacity  of  Vegetable  Life. — An  instance  of 
this  kind  occurred  a  few  days  since  in  the  Koyal 
Park  of  Bushy.  Some  portion  of  it  was  broken 
up  for  the  purpose  of  ornamental  culture,  when 
immediately  several  flowers  sprung  up  of  the  kinds 
which  are  ordinarily  cultivated  in  gardens;  this  led 
to  an  investigation  ;  and  it  was  ascertained  that  this 
very  identical  plot  had  been  used  as  a  garden  not 
later  than  the  time  of  Oliver  Cromwell,  more  than 
150  veais  before. 


CORRESPONDENTS. 

gg^  Wc  liave  not  received  a  .single  town  letter  thi.'s  week, 
from  wliicli  we  can  come  only  to  the  couclusioii  fhiit  the 
postman  lias  thought  them  not  worth  deliverina.  We  shall 
feel  obliged,  therefore,  if  all  our  present  week's  corres 
pondcnts  will  please,  for  this  week  only,  to  send  llieir 
ietiors  to  a  dilTerent  party  thun  before. 

Mr.  O.  WiiisTi.ECKAFT  WO  wiU  write  to. 

Received  from  the  country. — Gouoh — T.  M'C. 


Communications,   Books  for  Review,   Inventions  for  lUus 
tration.  Sic,  to    he   addre.ssed  to   the    Editor,    55,   Great 
Prescot  Street;     to  the  Printer  ;    or  lo  the  Publisher.     .\11 
Letters  must  be  post  paid. 


Printed  by  D.  Francis.  0,  White  Horse  Lane,  Mile  Knd  Road, 
Published  every  Saturday  by  W.  Brittain,  11,  Paternoster 
Row  ,  and  may"  be  had  of  all  Booksellers  and  Newsmen  in 
Town  and  Country. 


THE 


MAGAZINE  OF  SCIENCE 


glnU  ;ir6ool  of  ^xt&. 


No.  XLVII.] 


SATURDAY.  FEBRUARY  22,  1840. 


[PlUOE    lirf. 


COVERING  WIRE  FOR  GALVANIC  PURPOSES,  &c. 


370 


MAGAZINE  OF  SCIENCE. 


MACHINE  FOR  COVERING  WIRE. 

We  have  been  asked  so  repeatedly  by  various  cor- 
respondents as  to  the  simplest  method  of  covering 
wire  with  silk  or  cotton,  that  we  should  much 
neglect  their  wishes  had  we  passed  over  the  subject 
unnoticed ;  more  especially  as  covered  wire  is 
charged  at  such  an  enormous  price  at  the  opticians. 
W^e  shall  first  give  an  account  of  the  excellent  and 
simple  machine,  for  which  its  owner,  Mr.  Sadding- 
ton,  received  a  premium  from  the  Society  of  Arts, 
as  described  by  himself  in  their  Transactions,  and 
afterwards  represent  a  still  more  common  and  less 
expensive  instrument,  and  for  which  indeed  an  old 
spinning  wheel  answers  remarkably  well ;  so  that 
every  person  may  cover  wire  at  a  most  trifling 
expense.     Mr.  Saddington  writes  thus  : — 

"  The  present  invention  is  an  improvement  on  the 
mode  of  covering  wire  in  long  shops  or  sheds,  as 
practised  by  all  manufacturers  who  have  the  conve- 
niency  of  such  premises.  The  long  shop  covering 
or  spinning,  as  it  is  generally  termed,  is  by  doing 
one  length  of  wire  at  a  time,  yet  it  is  the  most 
expeditious  manner  of  covering  of  any  in  practice, 
and  notwithstanding  the  velocity  with  which  the 
wire  is  turned  round,  the  process  of  covering  is 
very  tedious,  the  revolutions  of  silk  or  cotton 
round  the  wire  being  from  forty  to  one  hundred  and 
twenty  in  eveiy  inch,  according  to  the  fineness  and 
purposes  for  which  it  is  wanted.  But,  perhaps,  the 
average  may  be  fairly  taken  on  the  sizes  of  what  is 
mostly  used,  at  sixty  revolutions  for  every  inch  of 
wire,  so  that  each  separate  wire  would  have  to 
perform  43,200  revolutions  in  a  shed  of  only  twenty 
yards  long,  and  supposing  the  wire  to  be  impelled 
round  with  a  velocity  to  make  fifty  revolutions  in 
every  second  of  time,  it  would  require  more  than 
fourteen  minutes  to  cover  a  space  of  twenty  yards 
in  length. 

"  By  the  present  invention,  six  wires  are  all 
covered  at  one  time,  by  which  improvement,  a 
saving  is  gained  of  five-sixths  of  the  time  occupied 
in  the  act  of  covering,  or  what  may  be  expressed 
more  plainly,  fifty  minutes  are  gained  out  of  every 
hour  so  employed. 

"  Figures  1  and  2  represent,  one  the  side  view, 
the  other  the  end  of  the  same  machine,  the  same 
letters  refer  to  both. 

"  The  ujiright  posts,  A  A,  of  the  machine,  with 
the  multiplying  wheel,  are  fixed  to  the  floor  at  one 
end  of  the  sliop,  and  B,  at  the  extremity  of  it. 
To  A  is  attached  an  arm  and  fan,  F,  containing  six 
grooved  hooks,  placed  in  the  form  of  a  segment  of 
a  circle,  which  are  carried  round  by  the  multiplying 
wheel,  D  ;  the  band  is  adjusted  by  the  screw  G, 
which  secures  the  fan  to  the  arm.  The  axle  of  the 
wheel  D,  is  supported  on  false  beds,  which  may  be 
raised  by  small  wedges  to  tighten  the  band,  as 
occasion  requires.  The  six  brass  swivels  at  E,  are 
fixed  to  the  post,  B,  or  to  a  board  on  the  wall  at  the 
opposite  end  of  the  shop,  and  are  placed  in  the 
same  form  as  the  hooks.  They  have  a  groove  in 
each,  in  order  to  keep  them  steady  and  of  a  proper 
tension,  by  means  of  a  string  of  cat-gut  passed 
over  them,  and  wound  round  a  peg  ;  in  front  of 
the  box  are  notches  for  the  wire  to  work  in,  and  to 
keep  them  steady  while  covering." 

Fig.  3  shows  one  of  the  swivels  at  the  end  E. 
Fig.  4  shows  one  of  the  bobbins  within  the  frame  H. 
E  is  the  bobbin  of  cotton.  D  D  the  wire  upon 
which  it  is  supported.  1  the  bent  wire  intended  to 
steady  and  to  guide  the  cotton  when  uncoiling,  and 


K  the  wood-work  of  the  frame.  Fig.  5,  one  of  the 
puUies  to  which  the  wire  is  attached.  Fig.  6,  the 
wire  alluded  to  in  Fig.  4  still  more  increased  in 
size. 

The  other  machine,  (and  which  is  represented  by 
Cut  7,)  is  so  simple  as  scarcely  to  need  description. 
The  cotton  is  guided  by  the  hand,  and  the  wheel 
turned  by  a  boy.  The  use  of  the  weight  is  to  keep 
the  wire  tight  during  the  coiling  of  the  cotton 
around  it.  This  is  the  machine  usually  employed 
for  covering  the  strings  of  musical  instruments, 
such  as  the  fourth  string  of  the  violin,  several  of 
the  harp,  &c. 

FRENCH  POLISHING. 

The  method  of  varnishing  furniture,  by  means  of- 
rubbing  the  varnish  on  the  surface  of  the  wood,  is 
of  comparatively  modern  date.  To  put  on  a  hard 
face,  which  shall  not  be  so  liable  to  scratch  as 
varnish,  and  yet  appear  equally  fine,  the  French 
polish  is  introduced  ;  the  following  are  full  details 
of  the  process,  and  also  the  various  preparations 
of  the  different  compositions  necessary. 

All  the  polishes  are  used  much  in  the  way,  a 
general  description  will  therefore  be  a  sufficient 
guide  for  the  workman.  If  your  work  be  porous, 
or  of  a  coarse  grain,  it  will  be  necessary  to  give  it 
a  coat  of  clear  size  previous  to  your  commencing 
with  the  polish  ;  and  when  dry,  gently  go  over  it 
with  very  fine  glass-paper  ;  the  size  will  fill  up  the 
pores  and  prevent  the  waste  of  the  polish,  by 
being  absorbed  into  the  wood ;  and  be  also  a 
saving  of  considerable  time  in  the  operation. 

Make  a  wad  with  a  piece  of  coarse  flannel,  or 
drugget,  by  rolling  it  round  and  round,  over 
which,  on  the  side  meant  to  polish  with,  put  very 
fine  linen  rag  several  limes  doubled,  to  be  as  soft 
as  possible  ;  put  the  wad  or  cushion  to  the  mouth 
of  the  bottle,  containing  the  preparation  (or  polish) 
and  shake  it,  which  will  damp  the  rag  sufficiently, 
then  proceed  to  rub  your  work  in  a  circular  direc- 
tion, observing  not  to  do  more  than  about  a  square 
foot  at  a  time.  Rub  it  lightly  till  the  whole  surface 
is  covered ;  repeat  this  three  or  four  times,  ac- 
cording to  the  texture  of  the  wood  ;  each  coat 
to  be  rubbed  until  the  rag  appears  dry.  Be  careful 
not  to  put  too  much  on  the  rag  at  a  time,  and  you 
wnll  have  a  very  beautiful  and  lasting  polish  :  be 
also  very  particular  in  letting  your  rags  be  very 
clean  and  soft,  as  the  polish  depends,  in  a  great 
measure,  on  the  care  you  take  in  keeping  it  clean 
and  free  from  dust  during  the  operation. 

The  true  French  Polish. — To  one  pint  of  spirits 
of  wine,  add  a  quarter  of  an  ounce  of  gum-copal, 
and  a  quarter  of  an  ounce  of  gum-arabic,  and  one 
ounce  of  sholl-lac. 

Let  the  gums  be  well  bruised,  and  sifted  through 
a  piece  of  muslin.  Put  the  spirits  and  the  gums 
together  in  a  vessel  that  can  be  closely  corked ; 
place  them  near  a  warm  stove,  and  frequently 
shake  them ;  in  two  or  three  days  they  will  be 
dissolved  :  strain  the  mixture  through  a  piece  of 
muslin,  and  keep  it  tight  corked  for  use. 

Another  French  Polish. — Take  one  ounce  each 
mastic,  sandarac,  seed-lac,  shell-lac,  gum-lac,  and 
gum-arabic ;  reduce  them  to  powder,  and  add  a 
quarter  of  an  ounce  of  virgin-wax;  put  the  whole 
into  a  bottle,  with  one  quart  of  rectified  spirit  of 
wine  ;  let  it  stand  twelve  hours,  and  it  will  be  fit 
fur  use. 

To  apply  it,  make  a  ball  of  cloth,  and  put  on  it 
occasionally  a  little  of  the  polish ;  then  wrap  the 


MAGAZINE  OF  SCIENCE. 


371 


ball  ill  a  piece  of  calico,  which  slightly  touch  with 
linseed  oil :  rub  the  furniture  hard  with  a  circular 
motion,  until  a  gloss  is  produced  :  fniish  in  the 
same  manner,  but  instead  of  all  polish,  use  one- 
third  polish  to  two-thirds  spirits  of  wine. 

Or,  put  into  a  glass  bottle,  one  ounce  of  gum- 
lac,  two  drams  of  mastic  in  drops,  four  drains  of 
sandarac,  three  ounces  of  shcU-lac,  and  half  an 
ounce  of  gum-dragon ;  reduce  the  whole  to  pow- 
der ;  add  to  it  a  piece  of  camphor,  the  size  of  a 
nut,  and  pour  on  it  eight  ounces  of  rectified  spirits 
of  wine ;  stop  the  bottle  close,  but  take  care  when 
the  gums  are  dissolving,  that  it  is  not  more  than 
half  full  ;  it  may  be  placed  near  a  gentle  lire,  or 
on  a  German  stove  ;  but  a  bath  of  hot  sand  is 
preferable,  as  avoiding  all  danger,  the  compound 
being  so  ver}'  apt  to  catch  fire.    Apply  it  as  before. 

An  Improved  Polish. — To  a  pint  of  spirits  of 
wine,  add,  in  tine  powder,  one  ounce  of  seed-lac, 
two  drams  of  gum-guiacum,  two  drams  of  dragon's 
blood,  and  two  drams  of  gum-mastic ;  expose 
them,  in  a  vessel  stopped  close,  to  a  moderate 
heat  for  three  hours,  until  you  find  the  gums  dis- 
solved ;  strain  it  into  a  bottle  for  use,  with  a 
quarter  of  a  gill  of  the  best  linseed  oil,  to  be 
shaken  up  well  with  it. 

This  polish  is  more  particularly  intended  for 
dark-colored  woods,  for  it  is  apt  to  give  a  tinge 
to  light  ones,  as  satin-wood,  or  hare- wood,  &c., 
owing  to  the  admi.xture  of  the  dragon's  blood, 
which  gives  it  a  red  appearance. 

Water -proof  Polish. — Take  a  pint  of  spirits  of 
■wine,  two  ounces  of  gum-benzoin,  a  quarter  of  an 
ounce  of  gum-sandarac,  and  a  quarter  of  an 
ounce  of  gum-aninie ;  these  must  be  put  into  a 
stopped  bottle,  and  placed  either  in  a  sand-bath  or 
in  hot  water  till  dissolved;  then  strain  it;  and 
after  adding  about  a  quarter  of  a  gill  of  the  best 
clear  poppy  oil,  well  shake  it  up,  and  put  it  by  for 
use. 

Bright  Polish. — A  pint  of  spirits  of  wine,  to 
two  ounces  of  gum-benzoin,  and  half  an  ounce  ol 
gum-sandarac,  put  in  a  glass  bottle  corked,  and 
placed  in  a  sand-bath,  or  hot  water,  uniil  you  find 
all  the  gum  dissolved,  will  make  a  beautiful  clear 
polish  for  Tunbridge-ware  goods,  tea-caddies,  &c. : 
it  must  be  shaken  from  time  to  time,  and  when  all 
dissolved,  strained  through  a  fine  muslin  sieve  and 
bottled  for  use. 

Polish  for  Turners'  Work. — Dissolve  sandarac 
in  spirits  of  wine,  in  the  proportion  of  one  ounce 
of  sandarac  to  half  a  pint  of  spirits ;  next  shave 
bees'  wax  one  ounce,  and  dissolve  it  in  a  sufficient 
quantity  of  spirits  of  turpentine  to  make  it  into  a 
paste  :  add  the  former  mixture  by  degrees  to  it ; 
then  with  a  woollen  cloth,  apply  it  to  the  work 
while  it  is  in  motion  in  the  lathe,  and  with  a  soft 
linen  rag  polish  it ;  it  will  appear  as  if  highly 
varnished. 

Prepared  Spirits. — This  preparation  is  useful 
for  finishing  after  any  of  the  foregoing  receipts,  as 
it  adds  to  tbe  lustre  and  durability,  as  well  as 
removing  every  defect  which  may  happen  in  the 
other  polishes ;  and  it  gives  the  surface  a  most 
brilliant  appearance. 

Half  a  pint  of  the  very  best  rectified  spirits  of 
wine,  two  drams  of  shell-lac,  and  two  drams  of 
gum-benzoin.  Put  these  ingredients  in  a  bottle, 
and  keep  it  in  a  warm  place  till  the  gum  is  all 
dissolved,  shaking  it  frequently  ;  when  cold,  add 
two  tea-spoonsful  of  the  best  clear  white  poppy 
oil ;  shake  them  well  together,  and  it  is  fit  for  use. 


This  preparation  is  used  in  the  same  manner  as 
the  foregoing  polishes,  but,  in  order  to  rcniove  all 
dull  places,  you  may  increase  the  pressure  in 
rubbing. 

Strong  Polish. — To  be  used  in  the  carved  parts 
of  cabinet  work  with  a  brush,  as  in  standards, 
pillars,  claws,  &c. 

Dissolve  two  ounces  of  seed-lac  and  two  ounces 
of  white  rosin  in  one  pint  of  spirits  of  wine. 

This  varnish  or  polish  nuist  be  laid  on  warm, 
and  if  the  work  can  bo  warmed  also,  it  will  be  so 
much  the  better;  at  any  rate  moisture  and  damp- 
ness must  be  avoided. 


OIL  PAINTING. 

(Resumed  from  page  342. ) 

Brown  ochre  mixed  with  the  color  of  tlie  light  is 
the  most  useful  color  in  general  for  all  reflects  in 
draperies  that  are  ])roduced  from  their  own  colors. 
There  are  but  two  refleiting  tints  wanted  for  dra- 
peries in  general;  one  should  be  lighter  tiian  the 
middle  tint,  tiie  other  durkir. 

Blue  Sii(ins.—  \SU\v  satin  is  made  of  Prussian 
blue  and  white;  the  first  lay  of  colors  f(n-  blue  is 
divided  into  three  d('y;rees  or  tints.  First,  make 
the  middle  tint  of  a  beautiful  azure;  then  mix  the 
color  for  the  light,  about  a  middle  degree  between 
that  and  white ;  make  the  shade  tint  dark  enough 
for  the  shadows  in  general.  All  the  broad  lights 
should  be  laid  with  iilenty  of  color,  and  shaped  to 
character  with  the  uiiddle  tint  before  you  lay  on 
other  colors.  The  shadows  should  be  strengtbeiied 
with  ivory  black,  and  some  of  their  own  color. 
The  refiects  are  made  as  those  of  whi'c  satin,  tiiat 
is,  with  ochre  and  some  of  the  lights,  which 
should  be  perfectly  done  at  one  painting  as  you 
intend  them. 

rt7(<<,«.— Velvet  may  be  painted  at  once.  The 
method  is  to  make  out  the  first  lay  with  the  middle 
tint  and  shade  tint,  im  which  lay  the  high  liLdits 
with  light  touches,  and  finish  the  shadows  in  the 
same  liianner  as  those  of  white  satin. 

Scarlet  and  Crimson.— .\  liaht  yellow  red,  made 
of  light  ochre,  light  red,  and  white,  is  the  proper 
ground  for  scarlet;  the  shadows  are  Indian  red, 
and  in  the  darkest  parts  mixed  with  a  very  light 
black.  I'lie  high  lights  are  vermillion  and  wliite, 
for  satin  and  Velvet,  and  vermillion  1(U-  cloth. 
Their  reflects  are  made  with  light  red  anil  vermil- 
lion. , 

Yellow.— ThcK  arc  the  same  number  of  tints 
in  the  vellow  as  there  are  in  the  white  satui,  and 
the  method  of  using  tlieni  is  the  same.  The  lucjits 
are  made  with  chrome  or  king's  yellow  ;  the  first 
lint  is  light  ochre— the  middle  tint  is  a  mixture  of 
the  lii^lit  and  brown  ochre— the  shade  tint  is  made 
with  brown  pink  and  brown  ochre.  Hie  itUects 
are  light  (ichre.  The  shadows  are  strengthened 
with  brown  i)ink  and  brown  umber. 

Green.— \'\\^:  ground  lor  green  is  a  light  yellow 
green.  The  high  lights  are  chrome  or  king's  yel- 
low and  a  very  little  Prussian  blue.  The  niidd  e 
tint  should  have  more  Priissi.iii.  and  the  shade 
tint  is  made  of  some  of  tiu'  niiddie  lint,  brown 
pink  and  more  Prussian;  but  the  darkest  shadows 
are  brown  pink  and  a  little  Prussian. 

fl/„f.As.— The  best  ground  for  black  is  light  red 
for  the  lights,  and  Indian  red  and  a  little  black 
for  the  shadows;  the  huishing  coh.rs  are  I'T  t be 
lights,  black,  white,  and  a  little  lake  ;   the  middle 
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tint  has  less  white  and  more  lake  and  black  ;  the 
shade  tint  is  made  «>f  an  equal  quantity  of  lake 
and  brown  pink  with  a  very  little  black.  The 
method  of  painting  black  is  different  from  that  of 
other  colors,  for  as  in  these  the  principal  thing  is 
to  leave  their  lights  clear  and  brilliant,  so  in  black 
it  is  to  keep  the  shadows  clear  and  transparent. 
Therefore,  begin  with  the  shade  tint  and  glaze 
over  all  the  shadows  with  it.  Next  lay  in  the 
darkest  shadows  with  black  and  a  little  of  the 
shade  tint  very  correctly ;  after  that  fill  up  the 
whole  breadth  "of  lights  with  the  middle  tint  only, 
all  wjiich  should  be  done  exactly  to  the  character 
of  the  satin  velvet,  cloth,  &,c.,  and  then  finish 
with  the  high  liglits. 

*"  OF    FAINTING    BACK    GROUNDS. 

The  principal  colors  necessary  for  painting  back 
grounds,  as  walls,  buildings,  &.c.,are  white,  black, 
Indian  red,  light  and  brown  ochre,  Prussian  blue, 
and  burnt  umber,  from  which  the  eight  principal 
tints  are  made  as  follows: — 

1.  Pearl.— Ma.de  oi  black,  white,  and  a  little 
Indian  red. 

2.  /.earf.  — Of  black  and  white. 

3.  Yellow. — Of  a  brown  ochre  and  white. 

4.  Olive.— Oi  light  ochre,  Prussian  blue,  and 
white. 

5.  Flesh  color.— 0{  Indian  red  and  white, 
mixed  to  a  middle  tint. 

6.  Murreij.—Of  Indian  red.  white,  and  a  little 
black,  mixed  to  a  kind  of  purple  ot  a  middle  tint, 

7.  fitone  color — Of  white  umber,  black,  and 
Indian  red. 

8.  Dark  shade. — Of  black  and  Indian  red. 
Painting  of  back  grounds  is  divided  into  two 

parts,  thefirst  lay  and  the  finishing  tints.  In  the 
first  lay  the  student  is  to  begin  from  the  shadowed 
side  of  the  head  and  paint  the  lights  first.  From 
thence  go  to  the  gradations  and  shadows,  which 
should  be  done  with  a  large  tool  of  middling  stiff- 
ness, very  sparingly  with  the  dark  shade  and 
white,  a  little  changed  with  the  colors  that  v.ill 
give  it  more  of  the  required  hue.  The  dark  and 
warm  shadows  should  be  laid  before  the  colors 
that  join  them. 

The  second  part  is  to  follow  directly  while  the 
first  lav  is  wet,  with  those  tints  that  are  most 
proper  to  harmonize  and  finish  with,  beginning 
with  the  light  and  heightening  and  finishing  with 
warmer  colors.  From  tiie  lights  the  next  step  is 
to  the  gradations  and  shadows.  The  whole  must 
then  be  blended  and  .softened  with  a  long  large 
tool.  Remember  the  tints  will  sink  and  lose  a 
Utile  of  their  strength  and  beauty  in  drying.  All 
grounds,  as  walls,  &.C.,  should  he  finislied  at  one 
painting,  but  if  any  alterations  should  he  required 
they  may  be  glazed  with  a  little  o!  the  dark  shade 
and  drymg  Oil  driven  very  bare.  The  dark 
shadows  may  likewise  be  strengthened  and  im- 
proved by  glazing.  Kembrandl's  grounds  are 
rather  brighter  in  the  lights,  and  have  more  variety 
of  tints  than  other  j)a inters.  He  understood  the 
gradations  in  perfection,  by  mixing  and  breaking 
the  first  lay  ol  cnlors  so  artfully,  that  they  deceive 
in  regard  to  their  real  strength.  Vaiid^ck's 
general  method  was  to  break  the  colors  of  the 
ground  with  those  of  the  drapery.  Curtains 
should  be  dead  colored  when  we  paint  the  ground, 
and  should  be  done  with  clean  colors,  or  a  near 
liue  to  the  intended  curtain.  The  sky  should  be 
broke  with  the  lead  and  tlie  fiesh  tints.  The 
murrey  tint  is  of  great  use  in  the  grounds  of 
distant  objects,  and  the  umber  and  daik  shades  in 


the  near  grounds.  After  aU  is  painted  go  over  the 
whole  very  lightly  with  the  softener,  as  you  did 
the  grounds,  which  will  make  it  look  agreeably 
finished. 

We  have  now  finished  the  subject  of  "  Portrait 
Painting  in  Oil;"  we  may  have  something  to  com- 
municate on  I.,andscape  Painting  at  a  future 
period,  and  perhaps  on  Miniature  Painting  also. 


CHEMICAL  ACTION. 
( Resumed  from  page  351,  and  concluded.) 

Ex.  30. — Gasses  formed  from  a  Liquid. — Put 
some  damp  ashes  upon  a  hot  fire,  and  a  blue  flame 
will  be  seen  playing  upon  the  top  of  them,  showing 
that  the  water  has  been  decomposed  into  its  two 
constituent  gasses,  oxygen  and  hydrogen.  The 
former  goes  to  feed  the  tire,  the  latter  is  liberated, 
and  burns  at  the  top.  When  water  is  decomposed 
by  galvanism,  both  gasses  are  obtained. 

Ex.  31. — Let  nitric  acid  pass  slowly  through  a 
red-hot  earthenware  tube,  and  it  will  he  decom- 
posed— giving  off  oxygen  gas,  and  nitrous  oxyde 
gas  ;  and  thus  here  also  two  gasses  have  been 
formed  from  a  liquid. 

Ex.  32. — Change  of  Temperature  and  Specific 
Gravity.— Mix  together  like  measures  of  strong 
sulphuric  acid  and  of  water.  The  mixture  will 
not  only  he  less  in  quantity  than  the  two  sepa; 
rately,  but  the  heat  so  great  as  to  be  above  that  of 
boiling  water. 

Note. — To  show  this  in  a  satisfiictory  manner  in 
a  lecture  room,  it  is  customary  to  employ  a  tube 
with  a  double  globe,  (as  figured  below.)  To  use 
it,  fill  the  stem,  and  one  ball,  with  strong  sulphuric 
acid,  and  the  upper  ball  with  water  ;  cork  it,  and 
turn  it  upside  down.  The  diminution  of  volume 
when  the  water  and  acid  are  thus  mixed  together 
will  be  seen  in  the  tube. 


Ex.  33.— Two  Pints  may  be  less  than  a  Quart. — 
Into  a  quart  measure  put  a  pint  of  spirits  ot  wine, 
and  upon  this  a  pint  of  water  ;  stir  them  together, 
they  will  become  warm,  but  not  fill  the  measure. 

Ex.  34:.  —  Clearing,  away  of  S72ow  by  Salt.— 
Mix  together  equal  parts  of  snow  and  salt.  The 
two  will  unite  and  form  a  liquid  —  colder  than 
either  of  the  two  before  mixing. 

Kote,—Sii\i  is  often  sprinkled  upon  snow  to 
clear  the  pathways,  &c.  So  great  a  degree  of 
cold  is  produced  by  the  mixture,  that  if  not  swept 
off  immediately  the  brine  that  remains  will  pene- 
trate the  shces,  and  chill  the  feet  of  the  traveller, 
infinitely  more  than  the  snow  would  have  done. 

Ex.  3b.— Change  of  Color.— Vo  a  solution  of 
galls  add  a  solution  of  sulphate  of  iron,  both 
nearly  colorless,  and  black  ink  will  be  formed ; 
add  some  livdrochloric  acid,  the  black  color 
will  disappear",  and  the  solution  become  colorless 

again. 

£^^  36.— INLake  a  very  weak  solution  of  sulphate 
of  copper,  and  add  to  it  liquid  ammonia :  it  will 
become  of  a  most  beautiful  blue  color,  such  as 
we  see  in  the  shop  windows  of  the  chemists. 

E.v.  31.— Change  of  Tas/e.— Sulphuric  acid  ism 
the  highest  degree  sour  and  corrosive— potass  has 
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an  extremely  nauseous  alkaline  taste.  Mix  these 
together,  and  they  will  make  the  nearly  tasteless 
sulphate  of  potass. 

Ex.  38. — Change  of  Smell  — Nitric  acid  has  a 
most  pungent  odour,  and  liquid  ammonia  not  less 
so.  Mix  these  together  in  such  proportions  that 
they  neutralize  each  other — a  perfectly  scentless 
salt  will  be  obtained,  the  nitrate  of  ammonia. 
Ammonia  itself,  though  so  pungent  in  odour,  is 
formed  from  two  scentless  gasscs,  hydrogen  and 
nitrogen. 

Ex.  39. — Pound  in  a  mortar,  or  rub  together 
on  a  board,  a  small  piece  of  lime,  and  an  equal 
quantity  of  sal  ammoniac.^  They  will  unite,  and 
although  separately  they  h*ave  no  scent,  yet  when 
combined  a  powerful  odour  of  smelling  salts  will 
be  given  ofl'. 

The  above  experiments  exhibit  chemical  action 
under  numerous  of  its  phases,  showing  how  dif- 
ferent are  the  causes  which  produce  it,  and  at  the 
same  time  how  contradictory,  and  often  unex- 
pected, is  the  result  of  chemical  combination  and 
decomposition.  An  explanation  of  each  operation 
would  have  been  premature,  and,  except  to  the 
chemist,  unintelligible,  until  the  nature  and  pe- 
culiar characteristics  of  the  chemical  elements 
h»d  been  pointed  out  and  compared ;  they  will 
then  form  a  subject  of  future  consideration. 


MAKING  ARTIFICIAL  MAGNETS. 

C Resumed frvm page  349,  and  concluded.) 

Horseshoe  Magnets. — Horse-shoe  magnets  are 
those  which  have  the  form  of  a  horse-shoe ;  and 
this  form  is,  generally  speaking,  the  most  convenient 
for  use,  and  for  the  preservation  of  their  magnetic 
power.  In  all  experiments  where  a  large  weight  is 
to  be  lifted,  the  horse-shoe  magnet  is  indispensable  ; 
and  in  consequence  of  the  two  poles  being  brought 
together,  they  may  be  substituted  with  great  ad- 
vantage for  magnetising  steel  bars  by  the  method 
of  double  touch. 

In  order  to  form  a  powerful  magnetic  battery, 
the  best  way  is  to  unite  a  number  of  similar  horse- 
shoe magnets,  with  their  similar  poles  together, 
and  to  lix  them  firmly  together  in  a  case  of  copper 
or  leather.  The  following  is  the  method  recom- 
mended and  used  by  Professor  Barlow  : — He  took 
bars  of  steel  twelve  inches  long,  and  having  bent 
them  into  the  horse-shoe  shape,  their  length  was 
six  inches,  their  breadth  one  inch  at  the  curved 
part,  and  three  fourths  of  an  inch  at  their  extremi- 
ties, and  their  thickness  one  fourth  of  an  inch. 
They  were  filed  very  nicely,  so  as  to  correspond, 
and  lie  fiatly  upon  each  other.  They  were  then 
drilled  with  three  holes  in  each  :  by  means  of 
screws  passing  through  these  holes,  ni7ie  horse- 
shoe bars  were  bound  together.  When  the  heads 
and  ends  of  the  screws  were  constructed,  so  as  to 
leave  the  outer  surfaces  smooth,  the  mass  of  bars 
was  filed  as  if  they  were  one  piece,  and  the  surface 
made  flat  and  smooth.  When  the  bars  were  separated 
they  were  carefully  hardened,  so  as  not  to  warp, 
and  when  they  had  been  well  clianed  and  rendered 
bright,  but  not  polished,  they  were  mngnetised 
separately  in  the  following  manner: — 


"Wlien  the  two  extremities  of  the  bar  are  con- 
nected by  a  piece  of  soft  iron,  the  magnetism  may 
be  developed  in  the  two  halves  by  Duhamel's 
method,  as  in  the  annexed  figure;  or,  following 
iEpinus,  we  may  apply  a  strong  magnet  to  each 
pole,  and  connect  their  extremities  either  with  a 
piece  of  soft  iron  or  another  magnet,  or  we  may 
apply  two  horse-shoe  magnets  to  each  other,  as  in 
the  annexed  figure,  uniting  the  poles  which  are  to 
be  of  contrary  names. 


When  the  magnet  or  magnets  are  prepared  in  any 
of  these  ways,  they  are  then  to  be  magnetised  with 
another  horse-shoe  magnet,  by  placing  its  north 
next  to  what  is  to  be  the  south  pole  of  one  of  the 
horse-shoe  bars,  and  then  carrying  the  moveable 
magnet  round  and  round,  but  always  in  the  same 
direction.  In  this  way  a  very  high  degree  of  mag- 
netic  virtue  may  be  communicated  to  each  of  the 
nine  bars.  When  this  is  done  they  are  to  be 
reunited  by  the  three  screws,  and  their  poles  or 
extremities  connected  by  a  piece  of  soft  iron,  or 
lifter,  having  at  its  middle  a  hook  for  suspending 
any  weight.  As  the  lifting  power  depends  on  the 
accurate  contact  of  the  poles  of  the  magnets  with 
the  lifter,  the  extremities  should,  after  hardening, 
be  properly  rubbed  down  with  putty  upon  a  flat 
surface. 

A  magnet  of  this  size  and  form  was  found  by 
Professor  Barlow  to  suspend /<>/•/(/  pounds ;  but  he 
afterwards  found  that  a  greater  proportional  power 
could  be  obtained  by  using  bars  that  were  long  in 
comparison  with  their  breadth. 

Professor  Barlow's  Method.  —  The  following 
method  of  making  artificial  magnets  is  both  a 
simple  and  efficacious  one,  and  has  been  practised 
successfully  by  Professor  Barlow.  Having  occasion 
for  thirty-six  magnets,  twelve  inches  long,  one  and 
a  fourth  broad,  and  seven  sixteenths  of  an  inch 
thick,  he  placed  thirty-six  bars  of  steel,  of  these 
dimensions  on  a  table,  so  as  to  form  a  square, 
having  nine  bars  on  each  side,  the  marked  or  north 
pole  of  each  bar  being  in  contact  with  the  unmarked 
or  south  pole.  At  the  angular  points  of  the  scpiure 
the  inner  edges  of  the  bars  were  brought  into  con- 
tact, and  the  external  opening  thus  left  was  filled 
up  by  a  piece  of  iron  one  inch  and  a  quarter  s(iuare 
and  seven  sixteenths  of  an  inch  thick.  The  horue- 
shoe  magnet  described  in  the  jireccding  section  was 
set  upon  one  of  the  bars,  so  that  its  north  \io\c 
was  towards  the  unmarked  end  of  the  bar,  and  was 
then  carried  or  rubbed  along  the  four  sides  of  the 
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bars ;  and  the  operation  was  continued  till  the  horse- 
shoe magnet  had  gone  twelve  times  round  the 
square.  Without  removing  the  magnet,  each  bar 
was  turned  one  by  one,  so  as  to  turn  their  lower 
sides  uppermost,  and  the  horse-shoe  magnet  was 
made  to  rub  along  the  four  sides  of  the  square 
other  twelve  times.  The  bars  were  then  highly 
magnetised  ;  and  the  whole  process  did  not  occupy 
more  than  half  an  hour. 

Knight's  Method,  or  Iron  Paste  Magnets. — Al- 
though the  following  method  of  making  a  magnetic 
paste  has  been  given  in  almost  every  treatise  on 
magnetism,  and  was  kept  a  secret  by  its  inventor, 
yet  we  have  no  distinct  information  that  it  has  been 
found  superior  in  any  respect  to  steel  as  a  vehicle 
of  magnetism.  Mr.  Benjamin  Wilson  communi- 
cated the  method  to  the  Royal  Society  after  the 
death  of  Mr.  Knight. 

"  Having  provided  himself  with  a  large  quantity 
of  clean  filings  of  iron.  Dr.  Knight  put  them  into 
a  tub  that  was  more  than  one  third  full  of  clean 
water ;  he  then,  with  great  labour,  worked  the 
filings  to  and  fro  for  many  hours  together,  that  the 
friction  between  the  filings  of  iron  by  this  treat- 
ment might  break  off  such  small  parts  as  would 
remain  suspended  in  the  water  for  some  time  ;  the 
obtaining  of  which  very  small  particles  in  sufficient 
quantity,  seemed  to  him  to  be  one  of  the  principal 
desiderata  in  the  experiment.  The  water  being  by 
this  treatment  rendered  very  muddy,  he  poured  it 
into  a  clean  earthen  vessel,  leaving  the  filings  be- 
hind ;  and  when  the  water  had  stood  long  enough 
to  become  clean,  he  poured  it  out  carefully,  without 
disturbing  such  of  the  iron  sediment  as  still  re- 
mained, which  was  now  reduced  to  an  almost  im- 
palpable powder.  This  powder  was  afterwards  re- 
moved into  another  vessel,  in  order  to  dry  it ;  but 
as  he  had  not  obtained  a  proper  quantity  of  it  by 
this  first  step,  he  was  obliged  to  repeat  the  process 
many  times.  Having  at  last  procured  enough  of 
this  very  fine  powder,  the  next  thing  to  be  done 
was  to  make  a  paste  of  it,  and  that  with  some  ve- 
hicle which  could  obtain  a  considerable  quantity  of 
of  the  phlogistic  principle.  For  this  purpose  he 
had  recourse  to  linseed  oil  in  preference  to  all  other 
fluids.  With  these  two  ingredients  only  he  made 
a  stiff  paste,  taking  particular  care  to  knead  it  well 
before  he  moulded  it  into  convenient  shapes. 
Sometimes,  while  the  paste  continued  in  its  soft 
state,  he  would  put  the  impression  of  a  seal  on 
several  pieces,  one  of  which  is  in  the  British  Museum. 
This  paste  was  then  put  upon  wood,  and  sometimes 
on  tiles,  in  order  to  bake  or  dry  it  before  a  mo- 
derate fire,  at  about  a  foot  distance.  The  doctor 
found  that  a  moderate  fire  was  most  proper,  because 
a  greater  degree  of  heat  made  the  composition 
frequently  crack  in  many  places. 

"  The  time  necessary  for  baking  this  paste  was 
generally  five  or  six  hours  before  it  attained  a 
sufficient  degree  of  hardness.  When  that  was  done, 
and  the  several  baked  pieces  were  become  cold,  he 
gave  them  their  magnetic  virtue  in  any  direction  he 
pleased,  by  placing  them  between  the  extreme  ends 
of  his  magazine  of  artificial  magnets,  for  a  few 
seconds  or  more,  ashe  saw  occasion.  By  thismethod 
the  virtue  they  acquired  was  such,  that  when  any 
one  of  these  pieces  was  held  between  any  of  his  best 
ten-guinea  bars,  with  its  poles  purposely  inverted, 
it  immediately  of  itself  turned  about  to  recover  its 
natural  direction,  which  the  force  of  these  very 
powerful  bars  was  not  sufficient  to  counteract." 
After  giving  the  preceding  method,  M.  Biot  remarks 


that  it  consists  in  procuring  a  very  fine  powder  of 
iron  a  little  oxidated,  all  the  particles  of  which  he 
united  by  means  of  linseed  oil,  or  any  other  sub- 
stance fitted  to  give  them  a  proper  degree  of  oxy- 
genation. "  When  this  paste  was  magnetised,"  he 
he  continues,  "  each  particle  of  the  powder  became 
a  small  magnet,  in  which  the  development  of  the 
magnetism  might  be  very  powerful,  on  account  of 
the  suitable  degree  of  coercive  powder  produced  by 
the  oxygenation  ;  and  the  homogeneity  of  this  state 
in  all  the  particles,  as  well  as  their  extreme  tenuity, 
might  give  to  the  whole  system  the  most  favourable 
arrangements  for  receiving  a  high  degree  of  mag- 
netism." M.  Biot  conceives  that  a  somewhat 
analogous  effect  might  be  obtained  by  steel  of  an 
equal  and  homogeneous  grain,  the  carbon  giving  a 
coercive  power  like  oxygen  ;  but  he  thinks  that  the 
paste  is  likely  to  form  better  magnets.  He  is  of 
opinion  also  that  some  powerful  natural  magnets 
may  owe  their  virtue  to  the  union  of  similar  quaUties. 

Dr.  Fothergill,  who  had  seen  Mr.  Knight's  paste 
magnets  in  his  own  possession,  says  that  the  mass 
had  the  appearance  of  a  piece  of  black  lead,  though 
less  shining.  He  informs  us  also  of  a  very  remark- 
able fact,  if  it  be  true,  that  while  the  poles  of  a 
natural  loadstone,  or  of  the  hardest  steel  magnet, 
could  be  changed,  those  of  the  paste  magnets  *rere 
immoveable.  A  small  piece,  of  about  half  an  inch 
square  and  one  fourth  thick,  was  powerfully  magnetic 
though  unarmed  ;  and  its  poles  could  not  be  altered 
though  it  was  placed  between  two  of  Mr.  Knight's 
largest  and  most  strongly  impregnated  magnetic 
bars. 

Conceiving  that  the  powder  which  formed  the 
basis  of  this  paste  was  the  hlack  oxide  of  iron,  or 
martial  Ethiops,  M.  Cavallo  has  given  the  following 
receipt  for  imitating  natural  magnets ;  but  he  does 
not  say  that  the  magnets  made  by  it  are  better  than 
those  of  steel.  "  Take  some  martial  Ethiops 
reduced  into  a  very  fine  powder,  or,  which  is  more 
easily  procured,  black  oxide  of  iron,  the  scales  which 
fall  from  red-hot  iron  when  hammered,  and  are 
found  abundantly  in  smiths'  shops.  Mix  this  powder 
with  drying  linseed  oil,  so  as  to  form  it  into  a  very 
stiff  paste,  and  shape  it  in  a  mould  so  as  to  give  it 
any  form  you  require,  whether  of  aterella,  a  human 
head,  or  any  other.  This  done,  put  it  into  a  warm 
place  for  some  weeks,  and  it  will  dry  so  as  to  be- 
come very  hard  ;  then  render,  it  magnetic  by  the 
application  of  powerful  magnets,  and  it  will  acquire 
a  considerable  power." 


ACTION    AND    REACTION. 
From  "Dr.  Arnott's  Physics." 

"  Action  and  reaction  are  equal  and  contrary. '' 
If  a  man  in  one  boat  pull  at  a  rope  attached  to 
another,  the  two  boats  will  approach.  If  they  be 
of  equal  size  and  load,  they  will  both  move  at  the 
same  rate,  in  -whichever  of  the  boats  the  man  may 
be  ;  and  if  there  be  a  difference  in  the  sizes,  and 
resistances,  there  will  be  a  corresponding  difference 
in  the  velocities,  the  smaller  boat  moving  tlic 
fastest. 

A  magnet  and  a  piece  of  iron  attract  each  other 
equally,  whatever  disproportion  there  is  between 
the  masses.  If  either  be  balanced  in  a  scale,  and 
the  other  be  then  brought  within  a  certain  distance 
beneath  it,  the  very  same  counterpoise  will  be 
required  to  prevent  their  approach,  whichever  be 
in  the  scale.     If  the  two  were  hanging  near  each 
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other  as  pendulums,  they  -would  approach  and 
meet ;  but  the  little  one  would  perform  more  of 
the  journey  in  proportion  to  its  littleness. 

A  man  in  a  boat  pulling  a  rope  attached  to  a 
large  ship,  seems  only  to  move  the  boat :  but  he 
really  moves  the  ship  a  little,  for,  supposing  the 
resistance  of  the  ship  to  be  just  a  thousand  times 
greater  than  that  of  the  boat,  a  thousand  men  in 
a  thousand  boats,  pulling  simultaneously  in  the 
same  manner,  -would  make  the  ship  meet  them 
half  -way. 

A  pound  of  lead  and  the  earth  attract  each 
other  -vs-ith  equal  force,  but  that  force  makes  the 
lead  approach  sixteen  feet  in  a  second  to-«-ards  the 
earth,  -while  the  contrary  motion  of  the  earth  is  of 
course  as  much  less  than  this  as  the  earth  is 
-weightier  than  one  pound, — and  is  therefore  un- 
noticed. Speaking  strictly,  it  is  true,  that  even  a 
feather  falling  lifts  the  earth  towards  it,  and  that 
a  man  jumping  kicks  the  earth  away. 

A  spring  unbending  between  two  equal  bodies, 
throws  them  off  with  equal  velocity ;  if  between 
bodies  of  different  magnitudes,  the  velocity  of 
the  smaller  body  is  greater  in  proportion  to  its 
smallness. 

On  firing  a  cannon,  the  gun  recoils  -svith  even 
more  motion  or  momentum  in  it  than  the  ball  has, 
for  it  suffers  the  reaction  of  the  expelled  gun- 
powder as  well  as  of  the  ball;  but  the  momentum 
in  the  gun  being  diffused  through  a  greater  mass, 
the  velocity  is  small  and  easily  checked. 

The  recoil  of  a  light  fowling  piece  will  hurt  the 
shoulder,  if  the  piece  be  not  held  close  to  it. 

A  ship  in  chase,  by  firing  her  bow  guns,  retards 
her  motion  ;  by  firing  from  her  stern  she  quickens 
it. 

A  ship  fuing  a  broadside,  heels  or  inclines  to  the 
opposite  side. 

A  vessel  of  water  suspended  by  a  cord  hangs 
perpendicularly :  but  if  a  hole  be  opened  in  one 
side,  so  as  toallow  the  water  to  jet  out  there,  the 
vessel  will  h&  pushed  to  the  other  side  by  the  re- 
action of  the  jet,  and  will  so  remain  while  it  flows. 
If  the  hole  be  oblique,  the  vessel  will  constantly 
turn  round. 

A  vessel  of  water  placed  upon  a  floating  piece 
of  plank,  and  allowed  to  throw  out  a  jet,  as  in 
the  last  case,  moves  the  plank  in  the  opposite 
direction. 

A  steam-boat  may  be  driven  by  making  the 
engine  pump  or  squirt  water  from  the  stern, 
instead  of  making  it,  as  usual,  move  paddle-wheels. 
There  is  a  loss  of  power  however  in  this  mode  of 
applying  it. 

A  man  floating  in  a  small  boat,  and  blowing 
strongly  -with  a  bellows  towards  the  stern,  pushes 
himself  onwards  with  the  same  force  with  which 
the  air  issues  from  the  bellows  pipe. 

A.  sky-rocket  ascends,  because,  after  it  is  lighted, 
the  lower  part  is  always  producing  a  large  quantity 
of  aeriform  fluid,  which,  in  expanding,  presses 
not  only  on  the  air  below,  but  also  on  the  rocket 
above,  and  thus  lifts  it.  The  ascent  is  aided  also 
by  the  recoil  of  the  rocket  from  the  part  of  its 
substance,  which  is  constantly  bursting  down- 
■wards. 

He  was  a  foolish  man  who  thought  he  had 
found  the  means  of  commanding  always  a  fair 
wind  for  his  pleasure-boat,  by  erecting  an  immense 
bellows  in  the  stern.  The  bellows  and  sails  acted 
against  each  other,  and  there  was  no  motion : 
indeed,  in  a  perfect  calm,  there  would  be  a  little 


backward  motion,    because  the  sail    would   not 
catch  all  the  wind  from  the  bellows. 

A  man  supported  on  a  floating  plank,  by  walk- 
ing towards  one  end  of  it  gives  it  a  motion  in  the 
direction  opposite. 

A  man  using  an  oar,  or  a  steam-engine  turning 
paddle-wheels,  advances  exactly  with  the  force 
that  drives  the  water  astern. 

A  swimmer  pressing  the  water  downwards  and 
backwards  with  his  hands,  is  sent  forwards  and 
upwards  with  the  same  force,  by  the  reaction  of 
the  water. 

And  a  bird  flying,  is  upheld  with  exactly  the 
force  with  which  it  strikes  the  air  in  the  opposite 
direction. 

A  man  pushing  against  the  ground  with  a  stick, 
may  be  considered  as  compressing  a  spring  be- 
tween the  earth  and  the  end  of  his  stick,  which 
spring  is  therefore  pushing  him  up  as  much  as  he 
pushes  down  ;  and  if,  at  the  time,  he  were  balanced 
in  the  scale  of  a  weighing  beam,  he  would  find  that 
he  weighed  just  as  much  less  as  he  were  pressing 
with  his  stick. 

Thus  an  invalid,  on  a  spring  plank  or  chair, 
who  by  a  trifling  downward  pressure  of  his  hand 
on  a  staff  or  on  a  table,  causes  his  body  to  rise  and 
fall  through  a  great  range,  and  thus  obtains  the 
advantage  of  almost  passive  exercise,  is  really 
lifting  himself  while  he  presses  downwards. 

When  a  boy  cries,  on  knocking  his  head  against 
a  table  or  pane  of  glass,  he  is  commonly  told,  and 
truly,  that  he  has  given  as  hard  a  blow  as  he  has 
received  ;  although  his  philosophy  probably  look- 
ing chieftly  to  results,  blames  the  table  for  his  head 
hurt,  and  his  head  for  the  glass  broken. 

The  difference  of  momentum  acquired  in  a  fall 
of  one  foot,  or  of  several,  is  well  known  :  the  cor- 
responding intensities  of  reaction  are  unpleasantly 
experienced  by  a  man  who  sits  down  in  an  easy 
chair,  or  who,  in  sitting  down  where  he  supposed 
a  chair  to  be,  unexpectedly  reaches  the  floor. 

What  motion  the  wind  has  given  to  a  ship,  it 
has  itself  lost,  that  is  to  say,  the  ship  has  re-acted 
on  the  moving  air :  as  is  seen  when  one  vessel  is 
becalmed  under  the  lee  of  another. 

When  one  billiard  ball  strikes  directly  another 
ball  of  equal  size,  it  stops,  and  the  second  ball 
proceeds  with  the  whole  velocity  which  the  first 
had — the  action  which  imparts  the  new  motion 
being  equal  to  the  reaction  which  destroys  the 
old.  Although  the  transference  of  motion,  in  such 
a  case,  seems  to  be  instantaneous,  the  change  is 
really  progressive,  and  as  follows.  The  approach- 
ing ball,  a  certain  point  of  lime,  has  just  given 
half  of  its  motion  to  the  other  equal  ball,  and  if 
both  were  of  soft  clay,  they  would  then  proceed 
together  with  half  the  original  velocity ;  but,  as 
they  are  clastic,  the  touching  parts  at  the  moment 
supposed  are  compressed  like  a  spring  between 
the  balls,  and  by  then  expanding,  and  exerting 
force  equally  both  ways,  they  double  the  velocity 
of  the  foremost  ball,  and  destroy  altogellicr  liio 
motion  of  that  behind. 

If  a  billiard-ball  be  propelled  against  the  nearest 
one  of  a  row  of  balls  equal  to  itself,  it  comes  to 
rest  as  in  the  last  case  described,  while  the  farthest 
ball  of  the  row  darts  olf  with  its  velocity, — the 
intermediate  balls  having  each  received  and'trans- 
mitted  the  motion  in  a  twinkling,  without  appear- 
ing tliemselves  to  move. 

As  further  illustrative  of  the  truths,  that  action 
and  re-action  are  equal  and  contrary,  and  that  iu 
every  case  of  hard  bodies  striking  eacn  other,  they 
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may  be  regarded  as  compressing  a  very  small 
strong  spring  between  them,  we  may  mention, 
that  when  any  elastic  body,  as  a  billiard-ball, 
strikes  another  body  larger  than  itself,  and  re- 
bounds, it  gives  to  that  other,  not  only  all  the 
motion  which  it  originally  possessed,  this  being 
done  at  the  moment  when  it  comes  to  rest,  but 
an  additional  quantity,  equal  to  that  with  which 
it  recoils — owing  to  the  equal  action  in  both  direc- 
tions of  the  repulsions  or  spring  which  causes  the 
recoil.  When  the  difference  of  size  between  the 
bodies  is  very  great,  the  returning  velocity  of  the 
smaller  is  nearly  as  great  as  its  advancing  motion 
was,  and  thus  it  gives  a  momentum  to  the  body 
struck,  nearly  double  of  what  it  originally  itself 
possessed.  This  phenomenon  constitutes  the  para- 
doxical case  of  an  effect  being  greater  than  its 
cause,  and  has  led  persons,  imperfectly  acquainted 
with  the  subject,  to  seek  from  the  principle,  a 
perpetuum  mobile.  A  hammer  on  rebounding 
from  an  anvil  has  given  a  blow  of  nearly  double 
the  force  which  it  had  itself,  for  the  anvil  felt  its 
full  oriainal  force  while  stopping  it,  and  then, 
equally'with  itself,  was  affected  by  the  repulsion 
which  caused  its  return. 

Many  other  interesting  facts  might  be  adduced 
as  examples  of  equal  action  and  reaction,  but 
these  will  suffice. 


TELESCOPE  AND  MICROSCOPE. 

To  the  Editor  of  the  Magazine  of  Science. 

SiR._(  )n  the  wrapper  of  Part  X.  of  the  Magazine 
of  Science,  in  reply  to  a  correspondent,  you  ob- 
serve,—" you  cannot  make  the  same  instrument 
serve  as  a  microscope  and  a  telescope  also."  Now, 
Sir,  as  the  image  of  an  object  viewed  by  a 
telescope  is  formed  in  the  tube,  at  the  focus  of  the 
object  glass,  more  or  less  perfect,  according  to  the 
goodness  of  the  object  glass,  which  image  being 
magnified  by  the  eye  glasses,— the  eye  glasses  may 
therefore  be  made  use  of  as  a  microscope,  in  a 
very  effectual  and  pleasing  way  for  any  transpa- 
rent objects,  such  as  the  cuttings  of  wood,  wings 
of  flies,  ^mall  inspects,  &c.  &c.,  which  1  shall  here 
endeavour  to  show :  and  be  it  observed,  that  the 
eve  glasses  in  the  best  telescopes  are  so  con- 
structed with  respect  to  their  curves,  foci, 
distances,  &c.  as  to  make  it  a  magnifying  power 
of  the  best  possible  construction,  conse(iuently  the 
best  for  rendering  objects  viewed  by  it  distinct. 

The  mode  I  have  adapted  for  using  the  eye 
glasses  of  my  telescope  as  a  microscope  is  as 
follows: — 

The  instrument  is  a  one  and  a  half  foot  telescope 
with  three  brass  slides;  unscrew  the  two  tirst 
brass  slides  at  the  end  of  the  second  tube,  make 
an  aperture  on  each  side  ol  it,  exactly  opposite 
each  other,  and  close  to  the  lower  eye  glass,  of 
the  exact  size  of  the  ivory  slide.  Put  the  slide 
into  the  aperture  so  tlnit  the  object  shall  be 
exactly  in  the  centre  of  the  eve  glass;  put  up  the 
brass  slide  of  the  tube,  so  as  to  keep  the  ivory 
slider  in  its  jiroper  position  ;  look  through  the  eve 
lube  up  at  the  light  from  a  window,  not  at  tiie 
sun,  which  is  too^strong  a  light  to  be  borne,  or 
look  at  the  flame  of  a  candle,  at  some  little  distance 
from  it,  draw  out  the  eye  tube  to  its  proper  focal 
distance  from  the  object,  till  you  see  it  distinctly, 
vou  will  then  have  a  very  pleasing  distinct  magni- 
fied view  of  the  object,  more  so  than  in  most  of 


the  compound  microscopes,  than  which  it  is  much 
more  easily  managed  at  all  times,  the  latter 
requiring  more  adjustments,  and  also  the  light  of 
the  sun  when  in  use.  It  does  not  of  course 
answer  for  opaque  objects. 

If  the  eye  tube  is  so  constructed,  as  they 
generally  are,  that  the  two  first  eye  glasses  draw 
out  from  the  two  second,  if  they  are  partly  drawn 
out  and  retained  in  that  position,  the  magnifying 
power  is  increased,  the  focal  distance  being 
shortened. 

If  the  ivory  slides  are  made  sufficiently  thick, 
so  as  to  admit  of  two  thin  bits  of  glass  instead  of 
talc,  it  is  much  better,  clearer,  free  from  scratches, 
veins,  &c.,  and  in  the  latter  case  a  rim  of  fine 
wire  may  be  inserted  between  the  two  glasses,  so 
as  to  admit  of  minute  insects  being  inserted 
between  them,  without  killing  or  injuring  the 
insects.  lam,  Sir,  yours,  &.c.         c.  m.  u. 

Cliarniouth,  Dorset. 
Feb.  11th,  1S40. 

l^Note. — The  above  must  be  c(msidered  a  toy 
rather  than  a  scientific  instrnnieiit.  Our  corres- 
pondent may,  if  he  ]ileases,  cut  lioles  in  telescope 
tubes,  but  we  strongly  advise  our  other  friends  to 
refrain  from  doing  so. — Ed.] 


^^   Part  I.  is  again  reprinted  and  may  be  had  of 
our  publisher. 


CORRESPONDENTS. 

Ei.ecthicai.  Botti.k. — The  ribbon  used  to  charge  it  need  not 

be  varnished  at  all ;  if  so  prepared,  it  may  be  with  copal 

varnish. 
Microscopic  Tests  in  next  Number  if  possible. 
JosEPu    H. — Any    buok   on  the   first    principles  of   Natural 

Philosophy  will  instruct  him.  ' 

S.  U.  W. — It  is  almost   too  much  to  expect  us  to  explain  the 

works  of  others. 
H.  Christmas. — We  are  obliged    for  his  polite    letter   and 

excellent  paper. 
Magnetic   Iron  Ore  is  a  native  production    most   usually 

black,  and  a  protoxyde;  sometimes  niixod  with  hematite, 

or  red  iron  stone,  when  it  assumes  the  ai)pearance  of  the 

jieroxyde,  which  latter  is  not  magnetic. 
J.  S. — The  receipt  for  his  color  we   are  obliged   for,    it   is 

however,   well  known  to  become   yellow  after  about  two 

ye;iis  exposure  to  the  air— thus  to  the  artist  it   is  useless. 

"it  IS  a  periodide  of  mercury      Meriniee  says  it  is  known  as 

sparlet  lake,  but  here  he  is  in  error. 
Bosk  may  be  deprived  of  its  fat  and  whitened  by  boiling  it 

tliree  or  four  hours  with  ])ear!ash  and  lime,  dissolved  in 

the  water.     It  is  then  lit  for  ihe  turner. 
Cnii.iKG  Fi.iins  we  are  obliged  lo  confess  our  ignorance  of. 
'•  Thompson's  Chemistry",  i>ublished  in  4  vols.,  is  one  of  the 
•  most    valuable     books    in    our     language.         -  Brande's 

Chemistry"  we  strongly  recommend  to  our  inquiring  friend. 
Lackering,  shall  be  inserted  very  shortly. 
Chircu  Organs  we  cannot  promise  immediately. 
Geology,  wc,  of  course,  consider  within  uur  province  ;  and 
want  of  space  alone  has  prevented  our  entering  upon  it, 

but  wc  hope  to  do  so  shortly. 
French  I'omshing  and  Wire  Covering.— The  papers  sent 
on  these  subject:-,  were  not  received  till  tlie  ariiclesin  the 
present  number  were  in  print. 


Communications,  Books  for  Review,  Inventions  for  Illus- 
tration. &c.,  to  be  addressed  to  the  Editor,  55,  Great 
Prescot  Street;  to  the  Printer;  or  to  the  Publisher.  Ail 
Letters  must  be  post  paid. 


PriiitedbyD.  Francis.  6,  White  Horse  Lane,  Mile  End  Road. 
Published  every  Saturday  by  W.  Brittain,  1 1 ,  Paternoster 
Row,  and  may  be  had  of  all  Booksellers  and  Newsmen  in 
Town  and  Country. 
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To  the  Editor  of  the  Magazine  of  Science. 

Sir.— Finding  that  your  Magazine  gives  full  scope 
to  the  pleasing  science  of  Electricity,  I  send  the 
following  new  e.\])eriments,  presuming  that  they 
will  be  acceptable  to  some  of  your  readers. 

p.    WAGSTAFF. 

The  following  experiments  dei)cnd  chiefly  upon 
the  construction  of  a  wheel,  called  "  The  Vertical 
Dimharijiny  Wheel,"  which  is  as  follows  : — A  B  is 
a  piece  of  light,  close  grained  wood,  i  an  inch 
thick,  4^  inches  diameter.  Eight  holes  are  bored 
in  the  circumference,  f  of  an  inch  deep,  3-lGths 
wide,  in  which  are  fixed  eight  stems  of  solid  glass, 
3-2  inches  long  :  on  the  other  end  of  the  stems  are 
cemented  hollow  brass  balls.  Fix  the  wheel  either 
vertically,  as  in  the  drawing.  Fig.  1,  or  else  hori- 
zontally, in  either  case  free  to  move  round  on  its 
centre,  and  with  little  friction.  To  put  the  wheel  in 
motion,  get  two  quart  Leyden  jars,  with  covers  and 
balls.  Charge  the  jar  P  at  the  positive  conductor 
and  the  jar  N  at  the  negative.  Set  them  so,  that 
the  balls  of  the  wheel  will  just  pass  the  balls  of  the 
jars.  Give  the  wheel  a  trifling  impulse  with  the 
finger ;  the  ball  F  is  attracted  by  P — it  receives  a 
spark — is  then  repelled,  and  moves  on  until  it  is 
attracted  by  N,  when  it  gives  a  spark — is  again 
repelled — so  that  each  ball  is  twice  attracted — and 
twice  repelled,  in  each  revolution.  The  velocity 
increases,  and  continues  imtil  the  power  of  the 
electricity  is  not  greater  than  the  resistance  it  meets 
with.  If  the  table  is  not  a  conductor,  a  wire  or 
chain  must  be  laid  between  the  jars. 

In  the  above  it  is  to  be  supposed,  that  the  wheel 
is  fixed  to  a  wire,  which  runs  down  a  hole  bored  in 
the  upright  part  of  the  stand  C,  and  resting  at  the 
lower  end  upon  a  plug  of  brass,  driven  into  the 
stand  at  D,  or  it  may  be  inserted  into  the  bottom 
of  the  stand.  The  reason  of  this  adjustment, 
which  it  will  be  seen  is  not  necessary  for  the  success 
of  the  experiment,  is  that  the  wheel  may  be  re- 
moved at  pleasure,  and  another  substituted. 

The  Horizontal  Discharging  Wheel. — In  the 
French  "  Dictionnaire  Methodique,"  is  one  repre- 
sented exactly  similar  to  the  above,  but  working 
horizontally,  and  this,  though  perhaps  not  such  an 
imposing  experiment,  is  more  successful,  as  the 
friction  of  its  action  is  generally  less,  working  as  it 
does  upon  a  fine  point. 

Fig.  2  exhibits  a  wheel  of  this  description.  The 
central  portion  is  of  hard  wood,  with  the  wire 
which  is  to  bear  it  below,  and  four  short  brass  tubes, 
(there  may  be  any  number,)  into  each  of  which  a 
solid  glass  rod  is  inserted,  bearing  a  ball  with 
figure  at  its  outer  extremity.  Upon  the  same 
principle  as  before,  each  ball  is  alternately  attracted 
and  repelled,  when  placed  in  a  proper  position 
between  the  charged  jars.  Many  modifications  of 
these  experiments  may  be  made,  all  of  them  sub- 
servient to  amusement.  For  exam])le— the  vertical 
wheel  may  represent  a  windmill,  a  water  mill,  a 
tread  mill,  a  train  of  wheel-work,  or  may  work  a 
pasteboard  model  of  a  pump.  The  horizontal 
wheel  may,  by  carrying  round  with  it  a  clapper, 
strike  a  set  of  bells,  properly  arranged,  and  for 
many  other  jjurposes,  which  will  readily  suggest 
themselves  to  the  ingenious.  Though  be  it  observed, 
that  for  some  of  these  it  is  requisite  that  the  ma- 
chine shouldJ:)e  kept  in  motion,  that  the  jars  may 
never  lose  except  a  small  portion  of  their  charge  ; 


for  it  will  be  found  that  it  is  the  intensity  of  the 
charge  which  influences  the  degree  of  attraction 
and  repulsion  and  not  ciuantity  ;^thus  with  a  large 
battery,  weakly  charged,  the  experiments  will  not 
succeed,  but  with  small  jars  fully  charged,  the 
success  is  certain. 

Wlieels  of  the  above  description  ^ill  also  act  when 
made,  placed  ])roperly  between  the  prime  conductor 
and  the  ground,  so  that  each  ball  in  the  revolution 
of  the  wheel  may  convey  downwards  a  small  portion 
of  fluid.  And  still  more  rapid  will  be  their  motion 
if  placed  between  two  balls,  placed  the  one  on  the 
negative,  the  other  on  the  positive  conductors  of  a 
machine  in  action. 


PHENOMENA    OF    SPRINGS. 

Every  one  is  familiar  with  the  fact,  that  certain 
porous  soils,  such  as  loose  sand  and  gravel,  absorb  j 
w-ater  with  rapidity ;  and  that  the  ground  com-  " 
posed  of  them  soon  dries  up  after  heavy  showers. 
If  a  well  be  sunk  in  such  soils,  we  often  penetrate 
to  considerable  depths  before  we  meet  with  wate^ 
but  this  is  usually  found  on  our  approaching  tne 
lower  parts  of  the  formation,  where  it  rests  on 
some  impervious  bed;  for  here  the  water,  unable 
to  make  its  way  downwards  in  a  direct  line, 
accumulates  as  in  a  reservoir,  and  is  ready  to  ooze 
out  into  any  opening  which  may  be  made,  in  the 
same  manner  as  we  see  the  salt  water  flow  into, 
and  fill,  any  hollow  which  we  dig  in  the  sands  of 
the  shore  at  low  tide. 

The  facility  with  wliicli  water  can  percolate 
loose  and  gravelly  soils  is  clearly  illustrated  by 
the  effect  of  the  tides  in  the  Thames  between 
Richmond  and  London.  The  river,  in  this  part 
of  its  course,  flows  through  a  bed  of  gravel  over- 
lying clay,  and  the  porous  superstratum  is  alter- 
nately saturated  by  the  water  of  the  Thames  as 
the  tide  rises,  and  then  drained  again  to  the  dis- 
tance of  several  hundred  feet  from  the  banks  when 
the  tide  falls,  so  the  wells  in  this  tract  regularly 
ebb  and  flow. 

If  the  transmission  of  water  through  a  porous 
medium  be  so  rapid,  wc  cannot  be  surprised  that 
springs  should  be  thrown  out  on  the  side  of  a 
hill,  where  the  upper  set  of  strata  consist  of  chalk, 
sand,  or  other  retentive  soils.  The  only  difliculty, 
indeed,  is  to  explain  why  the  water  does  not  ooze 
out  everywhere  along  the  line  of  junction  of  the 
two  formations,  so  as  to  form  one  continuous  land- 
soak,  instead  of  a  few  springs  only,  and  these  far 
distant  from  each  other.  The  principal  cause  of 
this  concentration  of  the  waters  at  a  few  points 
is,  first,  the  frequency  of  rents  and  fissures  which 
act  as  natural  drains  ;  secondly,  the  existence  of 
inequalities  in  the  upper  surface  of  the  imperme- 
able stratum,  which  lead  the  water,  as  valleys  do 
on  the  external  surface  of  a  country,  into  certain 
low  levels  and  channels. 

That  the  generality  of  springs  owe  their  supply 
to  the  atmosphere  is  evident  from  this,  that  they 
becoijii^  languid,  or  entirely  cease  to  flow,  after 
long  droughts,  and  are  again  replenished  after  a 
continuance  of  rain.  Many  of  them  are  probably 
indebted  for  the  constancy  and  uniformity  of  their 
volume  to  the  great  extent  of  the  subterranean 
reservoirs  with  which  they  communicate,  and  the 
time  required  for  these  to  empty  themselves  by 
percolation.  Such  a  gradual  and  regulated  dis- 
charge is  exhibited,  though  in  a  less  perfect  degree, 
in  every  great  lake  which  is  not  sensibly  affected 
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in  its  level  by  sudden  sliowers,  but  only  sliglitly 
raised  ;  so  that  its  channel  of  efflux,  instead  of 
beinc;  like  the  bed  of  a  torrent,  is  enabled  to  carry 
off  tile  surplus  water  giadually. 

Much  light  has  been  thrown,  of  late  years,  on 
the  theory  of  "Artesian  wells,"  so  called  because 
tlie  method  has  lonji  been  known  and  practised  in 
Artois;  and  it  is  now  demonstrated  tliat  there  are 
sheets,  and,  in  some  places,  currents  of  fresh 
•water,  at  various  depths  in  the  earth.  The  in- 
strument employed  in  excavating  these  wells  is  a 
large  auger,  and  the  cavity  bored  is  usually  from 
three  to  four  inches  in  diameter.  If  a  hard  rock 
is  met  with,  it  is  first  triturated  by  an  iron  rod, 
and  the  materials,  being  thus  reduced  to  small 
fragments,  or  powder,  are  readily  extracted.  To 
hinder  the  sides  of  the  well  from  falling  in,  as 
also  to  prevent  the  spreading  of  the;  ascending 
■water  in  the  surrounding  soil,  a  jointed  pipe  is 
introduced,  formed  of  wood  in  Artois,  but  in 
other  countries  more  commonly  of  metal.  It 
frequently  happens  that,  after  passing  through 
hundred  of  feet  of  retentive  soils,  a  water-bearing 
stratum  is  at  length  pierced,  when  the  fluid  imme- 
diately ascends  to  the  surface  and  flows  over. 
The  first  rush  of  the  water  up  the  tube  is  often 
violent,  so  that  for  a  time  the  water  plays  like  a 
fountain,  and  then,  sinking,  continues  to  flow  over 
tranquilly,  or  sometimes  remains  stationary  at  a 
certain  depth  below  the  orifice  of  the  well.  This 
spouting  of  the  water  in  the  first  instance  is  pro- 
bably owing  to  the  disengagement  of  air  and 
carbonic  acid  gas,  for  both  of  these  have  been 
seen  to  bubble  up  with  the  water. 

At  Shecrness,  at  the  mouth  of  the  Thames,  a 
■well  was  bored  on  a  low  tongue  of  land  near  the 
sea,  through  300  feet  of  the  blue  clay  of  London, 
below  w'hich  a  bed  of  sand  and  pebbles  was  en- 
tered, belonging,  doubtless,  to  the  plastic  clay 
formation:  when  this  stratum  was  pierced,  iho 
Avater  burst  up  ■with  impetuosity,  and  filled  the 
■well.  By  another  perforation  at  the  same  place, 
the  water  was  found  at  the  depth  of  328  feet,  below 
the  surface  clay ;  it  first  rose  rapidly  to  the  height 
of  189  feet,  and  then,  in  the  course  of  a  few  hours, 
ascended  to  an  elevation  of  eight  feet  above  the 
level  of  the  ground.  In  I8'24,  a  well  was  dug  at 
Fulham,  near  the  Thames,  at  the  Bishop  of  Lon- 
don's, to  the  depth  of  317  feet,  which,  after 
traversingthe  tertiary  strata,  was  continued  through 
67  feet  of  chalk.  The  water  immediately  rose  to 
the  surface,  and  the  discharge  was  above  fjO 
gallons  per  minute.  In  the  garden  of  the  Hor- 
ticiiltural  Society  at  Chisuick,  the  borings  passed 
through  19  feet  of  gravel,  '2  !2  of  clay  and  loam, 
and  67  feet  of  chalk,  and  the  water  then  rose  to 
the  surface  from  a  depth  of  329  feet.  At  the  Duke 
of  Northumberland's  above  Chiswick,  the  borings 
were  carried  to  the  extraordinary  depth  of  6'20 
feet,  so  as  to  enter  the  chalk,  when  a  considerable 
volume  of  water  was  obtained,  which  rose  four 
feet  above  the  surface  of  the  ground.  In  a  well 
of  Mr.  Brooks,  at  Hammersmith,  the  rush  of 
water  from  a  depth  of  360  feet  was  so  great,  as  to 
inundate  several  buildings  and  do  considerable 
damage;  and  at  Tooting,  a  sufficient  stream  was 
obtained  to  turn  a  wheel,  and  raise  the  water  to 
the  upper  stories  of  the  houses.  In  the  last  of 
three  wells  bored  through  the  chalk,  at  Tours,  to 
the  depth  of  several  hundred  feet,  the  water  rose 
thirty-two  feet  above  the  level  of  the  soil,  and  the 
discharge  amounted  to  three  hundred  cubic  yards 
of  water  every  twenty -four  hours. 


Excavations  have  been  made  in  the  same  way 
to  the  depth  of  eight  hundred,  and  even  twelve 
hundred  f'oi^t  in  France,  (the  latter  at  Toulouse), 
and  without  success.  A  similar  failure  was  ex- 
perienced in  1830,  in  boring  at  Calcutta,  to  the 
depth  of  more  than  150  feet,  through  the  alluvial 
clay  and  sands  of  Bengal.  Mr.  Briggs,  the  British 
consul  in  Egypt,  obtained  water  between  Cairo 
and  Suez,  in  a  calcareous  sand,  at  the  depth  of 
thirty  feet;  but  it  did  not  rise  in  the  well.  The 
geological  structure  of  the  Sahara  is  supposed  by 
M.  Rozct,  to  favour  the  prospect  of  a  supply  of 
water  from  Artesian  mcIIs,  as  the  parched  sands 
on  the  outskirts  of  the  desert  rest  on  a  substratum 
of  argillaceous  marl. 

Among  the  causes  of  the  failure  of  Artesian 
wells,  we  may  mention  those  luimerous  rents  and 
faults  which  abound  in  some  rocks,  and  the  deep 
ravines  and  valleys  by  which  many  countries  are 
traversed ;  for,  when  these  natural  lines  of  drain- 
age exist,  there  remains  a  small  quantity  only  of 
water  to  escape  by  artificial  issues.  We  arc  also 
liable  to  be  baffled  by  the  great  thickness  either  of 
porous  or  impervious  strata,  or  by  the  dip  of  the 
beds,  Avhich  may  carry  off  the  waters  from  adjoin- 
ing high  lands,  to  some  trough  in  an  opposite 
direction ;  as  when  the  borings  are  made  at  the 
foot  of  an  escapement  where  the  strata  incline 
inwards,  or  in  a  direction  opposite  to  the  face  of 
the  clifi's. 

The  mere  distance  of  hills  or  mountains  need 
not  discourage  us  from  making  trials  ;  for  the 
waters  which  fall  on  these  higher  lands  readily 
penetrate  to  great  depths  through  highly  inclined 
or  vertical  strata,  or  through  the  fissures  of  shattered 
rocks,  and  after  flowing  for  a  great  distance,  must 
re-ascend,  and  be  brought  up  again  by  other 
fissures,  so  as  to  approach  the  'surface  in  the  lower 
country.  Here  they  may  be  concealed  beneath 
a  covering  of  undisturbed  horizontal  beds,  which 
it  may  be  necessary  to  pierce  in  order  to  reach 
them.  It  should  be  remembered,  that  the  course 
of  waters  flowing  under  ground  bears  but  a  remote 
resemblance  to  that  of  rivers  on  the  surface,  there 
being  in  the  one  case,  a  constant  descent  from  a 
higher  to  a  lower  level  from  the  source  of  the 
stream  to  the  sea ;  ■whereas,  in  the  other,  the 
water  may  at  one  time  sink  far  below  the  level  of 
the  ocean,  and  afterwards  rise  again  high  above  it. 

Among  other  curious  facts  ascertained  by  aid  of 
the  borer,  it  is  proved  that  in  strata  of  different 
ages  and  compositions  there  are  often  open  passages 
by  which  the  subterranean  waters  circulate.  Thus, 
at  St.  Ouen,  in  France,  five  distinct  sheets  of  water 
were  intersected  in  a  well,  and  from  each  of  these 
a  supply  obtained.  In  the  third  water-bearing 
stratum,  at  the  depth  of  150  feet,  a  cavity  was 
found  in  which  the  borer  fell  suddenly  about  a 
foot,  and  thence  the  water  ascended  ir.  great 
volume.  The  same  falling  of  the  instrument,  as 
in  a  hollow  space  has  been  remarked  in  England 
and  other  countries.  At  Tours,  in  1830,  a  well 
was  perforated  quite  through  the  chalk,  when  the 
water  suddenly  lirouKlil  up  from  llii!  depth  of  36  4 
feet,  a  great  (piantity  of  fine  sand,  with  much 
vegetable  matter  and  shells.  Branches  of  a  thorn 
several  inches  long,  much  blackened  by  their  stay 
in  the  water,  were  recognised,  as  also  the  stems  of 
marsh  plants,  and  some  of  their  roots  which  were 
still  while,  together  with  the  seeds  of  the  same,  in 
a  state  of  preservation  which  showed  that  they 
had  not  remained  more  than  three  or  four  months 
in  llie  water,     .\mongthe  seeds  were  those  of  the 
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marsh  plant  Galium  tdiginosum  ;  and  among  the 
shells,  a  freshwater  species  ( I'lanorhls  maryinatus) 
and  some  land  species  as  Helix  rotundata  and 
H.  striata.  M.  bujardin,  ■who,  -with  others,  ob- 
served this  phenomenon,  supposes  that  the  waters 
had  flowed  from  some  valleys  of  Auvergne  or  the 
Vivarais  since  the  preceding  autum. 

An  analogous  phenomenon  is  recorded  at  Riemke 
near  Bochum  in  Westphalia,  where  the  water  of 
an  Artesian  well  brought  up,  from  a  depth  of  15G 
feet,  several  small  fish,  three  or  four  inches  long, 
the  nearest  streams  in  the  country  being  at  the 
distance  of  some  leagues. 

In  both  cases  it  is  evident  that  water  had  pene- 
trated to  great  depths,  not  simply  by  filtering 
through  a  porous  mass,  for  then  it  would  have  left 
behind  the  shells,  fish,  and  fragments  of  plants, 
but  by  flowing  through  some  open  channels  in  the 
earth.  Such  examples  may  suggest  the  idea  that 
the  leaky  beds  of  rivers  are  often  the  feeders  of 
springs. 

(To  be  continued.) 


EUDIOMETERS. 

To  ascertain  the  exact  proportions  in  which  gasses 
combine  wi^h  each  other,  and  the  accurate 
measurement  and  chemical  properties  "of  their 
combinations,  it  is  necessary  to  use  one  of  the 
instruments  called  eudiometers,  the  most  effective 
and  convenient  of  which  is  that  of  Dr.  Ure. 
It  consists  of  a  glass  syphon,  with  legs  nearly  of 
equal  length,  open  and  slightly  funnel-shaped  at 
one  extremity,  and  hermetically  sealed  and  fur- 
nished Avith  platina  detonating  wires  at  the  ether. 
The  sealed  leg  is  graduated  by  introducing  suc- 
cessively equal  weights  of  mercury  from  a  glass 
measure  ;  7  oz.  and  66  grs.  troy  occupy  the  space 
of  a  cubic  inch,  and  34}  grains  represent  one- 
hundredth  of  that  volume.  To  use  this  instrument 
it  is  filled  with  mercury,  and  inverted  in  the 
pheumatic  trough,  a  convenient  quantity  of  the 
gaseous  mixture  is  introduced,  and  having  applied 
a  finger  to  the  orifice,  the  tube  is  removed  and 
inverted  so  as  so  transfer  the  gas  to  the  sealed  leg, 
where  its  quantity  is  very  accurately  measured; 
we  then  pour  a  portion  of  the  mercury  from  the 
open  end  of  the  tube,  so  as  to  leave  a  space  of 
about  two  inches,  and  closing  the  aperture  with 
the  thumb,  detonate  by  the  electric  spark ;  the 
included  portion  of  the  air  acts  as  a  spring,  and 
on  withdrawing  the  thumb,  the  change  of  bulk  is 
read  oft',  having  previous  added  mercury,  so  as  to 
bring  it  to  a  level  in  both  legs  of  the  syphon  ;  any 
liquid  or  solid  that  is  required  may  then  be  jia^s  'd 
up  into  the  closed  end,  for  the  analysis  of  the 
residuary  gas. 


Note. — In  using  the  eudiometer  there  ought  not 
to  be  exploded  at  this  same  lime  a  greater  volume 
of  gas  than  a  sixth  part  of  the  capacity  of  the 


detonating  vessel,  because  of  the  great  increase 
of  volume  of  the  gasses  at  the  moment  of  their 
union;  as  is  evident  by  the  scattering  of  water, 
if  oxygen  and  hydrogen  are  fired  under  it ;  the 
distance  to  which  the  cork  of  the  electrical  can- 
non is  carried,  &c. 


GILDING. 
( Resumed  from  page  367. J 

To  Gild  Leather. — In  order  to  impress  gilt  figures, 
letters,  and  other  marks  upon  leather,  as  on  the 
covers  of  books,  edgings  for  doors,  &c.,  the  leather 
must  first  be  dusted  over  with  very  finely  powdered 
yellow  rosin,  or  mastic  gum.  The  iron  tools  or 
stamps  are  now  arranged  on  a  rack  before  a  clear 
fire,  so  as  to  be  well  heated,  without  becoming  red 
hot.  If  the  tools  are  letters,  they  have  an  alpha- 
betical arrangement  on  the  rack.  Each  letter  or 
stamp  must  be  tried  as  to  its  heat,  by  imprinting  its 
mark  on  the  raw  side  of  a  piece  of  waste  leather. 
A  little  practice  will  enable  the  workman  to  judge 
of  the  heat.  The  tool  is  now  to  be  pressed  down- 
wards on  the  gold  leaf;  which  will  of  course  be 
indented,  and  show  the  figure  imprinted  on  it.  The 
next  letter  or  stamp  is  now  to  be  taken  and  stamped 
in  like  manner  and  so  on  with  the  others  ;  taking 
care  to  keep  the  letters  in  an  even  line  with  each 
other,  like  those  in  a  book.  By  this  operation  the 
resin  is  melted ;  consequently  the  gold  adheres  to 
the  leather :  the  superfluous  gold  may  then  be 
rubbed  off  by  a  cloth ;  the  gilded  impressions 
remaining  on  the  leather.  In  this,  as  in  every 
other  operation,  adroitness  is  acquired  by  practice. 

The  cloth  alluded  to  should  be  slightly  greasy, 
to  retain  the  gold  wiped  off:  (otherwise  there  will 
be  a  great  waste  in  a  few  months,)  the  cloth  wiU 
thus  be  soon  completely  saturated  or  loaded  with 
the  gold.  When  this  is  the  case,  these  cloths  are 
generally  sold  to  the  refiners,  who  burn  them  and 
recover  the  gold.  Some  of  these  afford  so  much 
gold  by  burning,  as  to  be  worth  from  a  guinea  to  a 
guinea  and  a  half. 

To  Gild  Writings,  Drawings,  iijC,  on  Paper  or 
Parchment. — Letters  written  on  vellum  or  paper 
are  gilded  in  three  ways  :  in  the  first,  a  little  size  is 
mixed  with  the  ink,  and  the  letters  are  written  as 
usual ;  when  they  are  dry  a  slight  degree  of  sticki- 
ness is  produced  by  breathing  on  them,  upon 
which  the  gold  leaf  is  immediately  applied,  and  by 
a  little  pressure  may  be  made  to  adhere  with  suffi- 
cient firmness.  In  the  second  method,  some  white 
lead  or  chalk  is  ground  up  with  strong  size,  and  the 
letters  are  made  with  this  by  means  of  a  brush  : 
when  the  mixture  is  ahnost  dry,  the  gold  leaf  may 
be  laid  on,  and  afterwards  burnished.  The  last 
method  is  to  mix  up  some  gold  powder  with  size, 
and  to  form  the  letters  of  this  by  means  of  a  brush. 
It  is  supposed  that  this  latter  method  was  that  used 
by  the  monks  in  illuminating  their  missals,  psalters, 
and  rubrics. 

To  Gtld  the  Edges  of  Paper. — The  edges  of  the 
leaves  of  books  and  and  letter  paper  are  gilded 
whilst  in  a  horizontal  position  in  the  book-binder's 
j)ress,  by  first  applying  a  commposition  formed  of 
four  parts  of  Armenian  bole,  and  one  of  candied 
sugar,  ground  together  with  water  to  a  proper 
consistence,  and  laid  on  by  a  brush  with  the  white 
of  an  egg.  This  coating,  when  nearly  dry,  is 
smoothed  by  the  burnisher  ;  which  is  generally  a 


MAGAZINE  OF  SCIENCE. 


381 


crooked  piece  of  agate,  very  smooth,  and  fixed  in 
a  handle.  It  is  then  shghtly  moistened  byB  sponge 
dipped  in  clean  water,  and  squeezed  in  the  hand. 
The  gold  leaf  is  now  taken  upon  apiece  of  cotton, 
from  the  leathern  cushion,  and  applied  on  the 
moistened  surface.  When  dry,  it  is  to  be  burnished 
by  rubbing  the  agate  over  it  repeatedly  from  end  to 
end,  taking  care  not  to  wound  the  surface  by  the 
point  of  the  burnisher.  A  piece  of  silk  or  India 
paper  is  usually  interposed  between  the  gold  and 
the  burnisher. 

Cotton  wool  is  generally  used  by  book-binders  to 
take  the  leaf  up  from  the  cushion  ;  being  the  best 
adapted  for  the  purpose  on  account  of  its  pliability, 
smoothness,  softness,  and  slight  moistness. 

Oil  Gildiyig  on  Wood. — The  wood  must  first  be 
covered,  or  primed,  by  two  or  three  coatings  of 
boiled  linseed  oil  and  carbonate  of  lead,  in  order  to 
fill  up  the  pores,  and  conceal  the  irregularities  of 
the  surface,  occasioned  by  the  veins  in  the  wood. 
When  the  priming  is  quite  dry,  a  thin  coat  of  gold- 
size  must  be  laid  on.  This  is  prepared  by  grind- 
ing together  some  red  oxide  of  lead  with  the  thickest 
drying  oil  that  can  be  procured,  and  the  older  the 
better,  that  it  may  work  freely  :  it  is  to  be  mixed, 
previously  to  being  used,  -n-ith  a  little  oil  of  turpen- 
tine, till  it  is  brought  to  a  proper  consistence. 
If  the  gold-size  is  good,  it  will  be  sufficiently  dry 
in  two  hours,  more  or  less,  to  allow  the  artist  to 
proceed  to  the  last  part  of  the  process,  which  is 
the  application  of  the  gold.  For  this  purpose,  a 
leaf  of  gold  is  spread  on  a  cushion  (formed  by  a  few 
folds  of  flannel  secured  on  a  piece  of  wood,  about 
eight  inches  square,  by  a  tight  covering  of  leather), 
and  is  cut  into  strips  of  a  proper  size  by  a  blunt 
pallet  knife  ;  each  strip  being  then  taken  upon  the 
point  of  a  fine  brush,  is  applied  to  the  part  intended 
to  be  gilded,  and  is  then  gently  pressed  down  by  a 
ball  of  soft  cotton  ;  the  gold  immediately  adheres 
to  the  sticky  surface  of  the  size,  and  after  a  few 
minutes,  the  dexterous  application  of  a  large  camel's 
hair  brush  sweeps  away  the  loose  particles  of  the 
gold  leaf  without  disturbing  the  rest.  In  a  day  or 
two  the  size  will  be  completely  dried,  and  the  oper- 
ation will  be  finished. 

The  advantages  of  this  method  of  gilding  are, 
that  it  is  very  simple,  very  durable,  and  not  readily 
injured  by  changes  of  weather,  even  when  exposed 
to  the  open  air ;  and  when  soiled  it  may  be  cleaned 
by  a  little  warm  water  and  a  soft  brush  ;  its  chief 
employment  is  in  out-door  work.  Its  disadvantage 
is,  that  it  cannot  be  burnished,  and  therefore  wants 
the  high  lustre  produced  by  the  following  method. 

To  Gild  hij  Burnishing.  —  This  operation  is 
chiefly  performed  on  picture  frames,  mouldings, 
headings,  and  fine  stucco  work.  The  surface  to  be 
gilt  must  be  carefully  covered  with  a  strong  size, 
made  by  boiling  down  pieces  of  white  leather,  or 
clippings  of  parchment,  till  they  are  reduced  to  a 
stiff  jelly  ;  this  coating  being  dried,  two  or  three 
more  must  be  applied,  consisting  of  the  same  size, 
mixed  with  fine  Paris  plaster  or  washed  chalk  ; 
when  a  sufficient  number  of  layers  have  been  put 
on,  varying  according  to  the  nature  of  the  work, 
and  the  whole  is  became  quite  dry,  a  moderately 
thick  layer  must  be  applied,  composed  of  size  and 
Armenian  bole,  or  yellow  oxide  of  lead  ;  while  this 
last  is  yet  moist,  the  gold  leaf  is  to  be  put  on  in  the 
usual  manner  ;  it  will  immediately  adhere  on  being 
pressed  by  the  cotton  ball,  and  before  the  size  is 
become  perfectly  dry,  those  parts  which  are  in- 
tended  to  be  the  most  brilliant  are  to  be  carefully 


;   burnished  liy  an  agate  or  dog's  tooth  fixed  in  a 
handle. 

In  order  to  save  the  labour  of  burnishing,  it  is 
a  common,  but  bad  practice,  slightly  to  burnisli 
the  brilliant  parts,  and  to  deaden  the  rest  by  draw- 
ing a  brush  over  them  dijjped  in  size  ;  the  recpiired 
contrast  between  the  polished  and  the  'unpolishi-d 
gold  is  indeed  thus  obt:iiiied  ;  but  the  geiural  effect 
is  much  inferior  to  that  produced  in  the  regular  way, 
and  the  smallest  drop  of  water  falling  on  the  sized 
part  occasions  a  stain.  This  kind  of  gilding  can 
only  be  apjilied  on  in-door  work  ;  as  rain,  and  even 
a  considerable  degree  of  dampness,  will  occasion 
the  gold  to  peel  off.  When  dirty,  it  may  be  cleaned 
by  a  soft  brush,  with  hot  spirits  of  wine,  or  oil  of 
turpentine. 

To  Gild  Copper,  §c.  by  Amalgam. — Immerse  a 
very  clean  bright  piece  of  copper  in  a  diluted  so- 
lution of  nitrate  of  mercury.  By  the  affinity  of 
copper  for  nitric  acid,  the  mercury  will  be  pre- 
cipitated ;  now  spread  the  amalgam  of  gold  ratiier 
thinly  over  the  coat  of  mercury  just  given  to  the 
copper.  This  coat  unites  with  the  amalgam,  but 
of  course  will  remain  on  the  copper.  Now  place 
the  piece  or  pieces  so  operated  on  in  a  clean  oven 
or  furnace,  where  there  is  no  smoke.  If  the  heat 
is  a  little  greater  than  (j(j  degrees,  the  mercury  of 
the  amalgam  will  be  volatilised,  and  the  copper  will 
be  beautifully  gilt. 

In  the  large  way  of  gilding,  the  furnaces  are  so 
contrived  that  the  volatilised  mercury  is  again  con- 
densed, and  preserved  for  further  use,  so  that  there 
is  no  loss  in  the  operation.  There  is  also  a  con- 
trivance by  which  the  volatile  particles  of  mercury 
are  prevented  from  injuring  the  gilders. 

To  Gild  Steel. — Pour  some  of  the  ethereal  solution 
of  gold  into  a  wine  glass,  and  dip  therein  the  blade 
of  a  new  pen-knife,  lancet,  or  razor  ;  withdraw  the 
instrument,  and  allow  the  ether  to  evaporate.  The 
blade  will  be  found  to  be  covered  by  a  very  beautiful 
coat  of  gold.  A  clean  rag,  or  small  piece  of  very 
dry  sponge,  may  be  dipped  in  the  ether,  and  used  to 
moisten  the  blade,  with  the  same  result. 

In  this  case  there  is  no  occasion  to  pour  the 
liquid  into  a  glass,  which  must  undoubtedly  lose  by 
evaporation  ;  but  the  rag  or  sponge  may  be  moisten- 
ed by  it,  by  applying  either  to  the  mouth  of  the 
phial.  This  coating  of  gold  will  remain  on  the 
steel  fof  a  great  length  of  time,  and  will  preserve 
it  from  rusting. 

This  is  the  way  in  which  svsprds  and  otlier 
cutlery  are  ornamented.  Lancets  too  are  in  this 
way  gilded  with  great  acjyantage,  to  secure  them 
from  rust. 

To  heighten  the  color  of  Yellow  Gold. — 
6  oz.  saltpetre. 
2  oz.  cojjperas. 
1  oz.  white  vitriol,  and 
1  oz.  alum. 

If  it  be  wanted  redder,  a  small  portion  of  blue 
vitriol  must  be  added.  These  are  to  be  well  mixed, 
and  dissolved  in  water  as  the  color  is  wanted. 

To  heighten  the  color  of  Green  Gold. — 
1  oz.  10  dwts.  saltpetre. 
1  oz.  4  dwts.  sal  ammoniac. 
1  oz.  4  dwts.  Roman  vitriol,  and 
18  dwts.  verdigris. 
Mix  them  well  together,  and  dissolve  a  jiortion  in 
water,  as  occasion  requires. 

The  work  must  be  dipju-d  in  these  compositions, 
apjjlied  to  a  proper  lieut  to  burn  tiicm  off,  aud  then 
quenched  in  water  or  vinegar. 
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To  heighten  the  color  of  Red  Gold. — 
To  4  oz.  melted  yellow  wax,  add 
H  oz.  red  ochre  in  fine  powder, 

'\h  oz.verdigris,  calcined  till  it  yield  no  fumes,  and 
i  oz.  calcined  borax. 

It  is  necessary  to  calcine  the  verdigris,  or  else, 
by  the  heat  applied  in  burning  the  wax,  the  vinegar 
becomes  so  concentrated  as  to  corrode  the  surfaces, 
and  make  it  appear  speckled. 

To  separate  Gold  from  Gdt  Copper  and  Silver . — 
Apply  a  solution  of  borax,  in  water,  to  the  gilt 
surface,  with  a  fine  brush,  and  sprinkle  over  it  some 
fine  powdered  sulphur.  JNIake  the  piece  red  hot, 
and  quench  it  in  water.  The  gold  may  be  easily 
wiped  off  with  a  scratch  brush,  and  recovered  by 
testing  it  with  lead. 

Gold  is  taken  from  the  surface  of  silver  by 
spreading  over  it  a  paste,  made  of  powdered  sal 
ammoniac,  with  aqua  fortis,  and  heating  it  till  the 
matter  smokes,  and  is  nearly  dry ;  when  the  gold 
may  be  separated  by  rubbing  it  with  a  scratch 
brush. 

CLIMATE  OF  LONDON. 

It  is  a  circumstance  not,  perhaps,  generally  known, 
that  the  temperature  of  the  air  in  the  Metropolis 
is  raised  by  the  artificial  sources  of  heat  existing  in 
it,  no  less  than  two  degrees  on  the  annual  mean 
above  that  of  its  immediate  vicinity.  Mr.  Howard, 
in  his  work  on  "  Climate,"  has  fully  established 
this  fact,  by  a  comparison  of  a  long  series  of  ob- 
servations, made  at  Plaistow,  Stratford,  and  Tot- 
tenham Green,  (all  within  five  miles  of  London,) 
with  those  made  at  the  apartments  of  the  Royal 
Society  in  London,  and  periodically  recorded  in  the 
"  Philosophical  Transactions."  His  explanation 
of  the  causes  of  this  difference  is  simple  and  con- 
vincing. "  Whoever,"  he  says,  "  has  passed  his 
hand  over  the  surface  of  a  glass  hive,  whether  in 
summer  or  winter,  will  have  perceived  bow  much 
the  bodies  of  the  collected  multitude  of  bees  are 
capable  of  heating  the  place  that  contains  them. 
But  the  proportion  of  heat,  which  is  induced  in  a 
city  by  the  population,  must  be  far  less  considerable 
than  that  emanation  from  fires,  the  greater  part  of 
which  are  kept  up  for  the  very  purpose  of  pre- 
venting the  sensation  attending  the  escape  of  heat 
from  our  bodies,  a  temperature  equal  to  ibat  of 
spring  is  hence  maintained  in  the  depth  of  winter, 
in  the  included  part  of  the  atmosphere,  which  as  it 
escapes  from  the  houses  is  constantly  renewed  ; 
another  and  more  considerable  portion  of  heated 
air  is  constantly  poured  into  the  common  mass  from 
the  chimnies — to  which,  lastly,  we  have  to  add  the 
heat  diffused  in  all  directions  from  the  foundries, 
breweries,  steam  engines,  and  other  manufactories, 
and  culinary  fires.  When  we  consider  that  all  these 
artificial  sources  of  heat,  with  the  exception  of  the 
domestic  fires,  continue  in  lull  operation  throughout 
the  summer,  it  should  seem,  that  the  excess  of  the 
London  temperature  must  be  still  greater  in  June 
than  it  is  in  January,  but  the  fact  is  otherwise. 
The  excess  of  the  City  temperature  is  greater  in 
winter,  and  at  that  period  seems  to  belong  entirely 
to  the  night,  which  average  3"710  degrees  warmer 
than  the  country,  while  the  heat  of  the  days, 
owing,  without  doubt,  to  the  interception  of  a  por- 
tion of  the  solar  rays,  by  a  constant  veil  of  smoke, 
falls,  on  a  mean  of  years,  about  a  third  of  a  degree 
short  of  that  in  the  open  plains." 


^  STEEL. 

Steel  is  a  compound  of  iron  and  carbon.  The 
furnace  in  which  iron  is  converted  iiilo  steel,  has 
the  form  of  a  large  oven,  or  arch,  terminating  in  a 
vent  at  the  top.  The  floor  of  this  oven  is  flat  and 
level.  Immediately  under  it  there  is  a  large 
arched  fire-place,  with  grates,  which  runs  quite 
across  from  one  side  to  the  other,  so  as  to  have 
two  doors  for  putting  in  the  fuel  from  the  outside 
of  the  building.  A  number  of  vents,  or  flues,  pass 
from  the  fire-place  to  different  parts  of  the  floor  of 
the  oven,  and  throw  up  their  flame  into  it,  so  as 
to  heat  all  parts  of  it  equally.  In  the  oven  itself, 
there  are  two  large  and  long  cases  or  boxes,  built 
of  good  fire  stone ;  and  in  these  boxes  the  bars  of 
iron  are  regularly  stratified  with  charcoal  powder, 
ten  or  twelve  tons  of  iron  being  put  in  at  once, 
and  the  box  is  covered  on  the  top  with  a  bed  of 
sand.  The  heat  is  kept  up,  so' that  the  boxes  and 
all  their  contents  are  red  hot  for  eight  or  ten  days. 
A  bar  is  then  drawn  out  and  examined  ;  and  if  it 
be  found  then  sufficiently  converted  into  steel,  the 
fire  is  withdrawn  and  the  oven  allowed  to  cool. 
This  process  is  called  cementation.  The  bars  of 
steel  formed  in  this  way  are  raised,  in  many  parts, 
into  small  blisters,  obviously  by  a  gas  evolved  in 
the  interior  of  the  bar,  which  had  pushed  up,  by 
its  elasticity,  a  film  of  the  metal.  On  this  account 
the  steel  made  by  this  process  is  usually  called 
blistered  steel.  The  bars  of  blistered  steel  are 
heated  to  redness,  and  drawn  out  into  smaller  bars 
by  means  of  a  hammer,  driven  by  water  or  steam, 
and  striking  with  great  rapidity.  This  hammer  is 
called  a  tilting  hummer,  on  which  account,  the 
small  bars  formed  by  it  arc  called  tilted  steel. 
When  the  bars  arc  broken  in  pieces  and  welded 
repeatedly,  and  then  drawn  out  into  bars,  they 
acquire  the  name  of  German  or  shear  steel.  Steel 
of  cementation,  however  carefully  made,  is  never 
quite  equable  in  its  texture ;  but  it  is  rendered 
quite  so  by  fusing  it  in  a  crucible,  and  then  casting 
it  into  bars.  Thus  treated  it  is  called  cast  steel. 
When  steel  is  to  be  cast,  it  is  made  by  cementa- 
tion in  the  usual  way,  only  the  process  is  carried 
somewhat  farther,  so  as  to  give  the  steel  a  whiter 
color.  It  is  then  broken  into  small  pieces,  and 
put  into  a  crucible  of  excellent  fire  clay,  after 
which  the  mouth  of  the' crucible  is  filled  up  with 
vitrefiable  sand,  to  prevent  the  steel  from  being 
oxidized  by  the  action  of  the  air.  The  crucible  is 
exposed  for  five  or  six  hours  to  the  most  intense 
heat  that  can  be  raised,  by  which  the  steel  is 
brought  into  a  state  of  perfect  fusion.  It  is  then 
cast  into  parallelopipeds  about  a  foot  and  a  half  in 
length.  To  fuse  one  ton  of  steel,  about  twenty 
tons  of  coals  are  expended  ;  which  accounts  for 
the  high  price  of  cast  steel,  when  compared  with 
that  of  iron,  or  even  of  common  steel.  Every 
time  that  cast  steel  is  melted,  it  loses  some  of  iii 
characteristic  properties  ;  and  two  or  three  fusions 
render  it  quite  useless  for  the  purposes  for  which 
it  is  intended.  It  has  recently  been  proved  that 
the  steel  of  which  the  Damascus  blades  were 
made,  and  which  was  steel  from  Golconda,  owed 
the  peculiarity  which  these  blades  have  of  showing 
a  curious  waving  texture  on  the  surface,  when 
treated  with  a  dilute  acid,  to  their  consisting  of 
two  diflcrent  compounds  of  iron  and  carbon, 
which  have  separated  during  cooling.  It  is  cast 
steel  in  which  the  process  is  carried  farther  than 
usual,  and  which  is  cooled  slowly ;  both  common 
steel  and  cast  steel  are  formed,  which  separate 
during  the  slow  cooling.     The  steel  is  rendered 
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black  by  the  acid,  while  the  cast  iron  remains 
•white.  This  kind  of  steel  can  only  be  hammered 
at  a  heat  above  that  of  cherry-red. 

The  specific  gravity  of  good  blistered  steel  is 
7 •823.  When  this  steel  is  heated  to  redness,  and 
suddenly  'plunged  into  cold  water,  its  spccilic 
gravity  is  reduced  to  7  •74".  The  specific  gravity 
of  apiece  of  cast  steel,  while  soft,  is  7^82;  but 
when  hardened  by  heating  red  hot,  and  plunging 
it  into  cold  water,  it  is  reduced  to  7'7532.  Hence 
it  appears,  that  when  steel  is  hardened,  its  bulk 
increases.  The  color  of  steel  is  whiter  than  that  of 
iron.  Its  texture  is  granular,  and  not  hackly, 
like  that  of  iron.  The  fracture  is  whitish  grey, 
and  much  smoother  than  the  fracture  of  iron.  It 
is  much  harder  and  more  rigid  than  iron  ;  nor  can 
it  be  so  much  softened  by  heat  without  losing  its 
tenacity  and  flying  in  pieces  under  the  hammer. 
It  requires  more  attention  to  forge  it  well,  than  to 
forge  iron  ;  yet  it  is  by  its  toughness  and  capability 
of  being  drawn  out  in  bars,  that  good  steel  is  dis- 
tinguished from  bad.  Steel  is  more  readily  broken 
by  bending  it  than  iron.  If  it  be  heated  to  redness, 
and  then  plunged  into  cold  water,  it  becomes 
exceedingly  hard,  so  as  to  be  able  to  cut  or  make 
au  impression  upon  most  other  bodies.  But,  when 
iron  is  treated  in  the  same  way,  its  hardness  is  not 
in  the  least  increased.  When  a  drop  of  nitric 
acid  is  let  fall  upon  a  smooth  surface  of  steel,  and 
allowed  to  remain  on  it  for  a  few  minutes,  and 
then  washed  oft'  with  water,  it  leaves  a  black 
spot ;  whereas  the  spot  left  by  nitric  acid  on  iron, 
is  whitish  green.  Dr.  Thompson  gives  the 
following  as  the  composition  of  cast  steel : 

Iron 99 

Carbon,  with  some  silicon       .         1 

100 
The  natural  steel  or  German  steel,  is  an  impure 
and  variable  kind  of  steel,  procured  from  cast 
iron,  or  obtained  at  once  from  the  ore.  It  has  the 
property  of  being  easily  welded,  either  to  iron  or 
to  itself.  Its  grain  is  unequally  granular,  some- 
times even  fibrous;  its  color  is  usually  blue;  it  is 
easily  forged  ;  it  requires  a  strong  heat  to  temper 
it,  and  it  then  acquires  only  a  middling  hardness. 
When  forged  repeatedly,  it  does  not  pass  into 
iron  so  easily  as  the  other  kinds.  The  natural 
steel  yielded  by  cast  iron,  manufactured  in  the 
_  refining  houses,  is  known  by  the  general  name 
oi  furnace  steel;  and  that  which  has  only  been 
once  treated  with  a  refining  furnace,  is  particularly 
called  rough  steel,  and  is  frequently  very  unequally 
converted  into  steel.  The  best  cast  iron  for  the 
purpose  of  making  natural  steel,  is  that  obtained 
from  the  brown  haematite,  or  Irom  the  sparry  iron 
ore.  White  cast  iron  does  not  yield  steel,  unless 
its  charge  of  carbon  is  increased,  either  by  stirring 
the  melted  metal  with  a  long  pole,  and  keeping  it 
melted  a  long  time,  that  it  may  absorb  charcoal 
from  the  lining  of  the  furnace,  or  by  melting  it 
with  dark  colored  iron.  Black  cast  iron  yields  a 
bad,  brittle  steel,  imless  the  excess  of  carbon 
that  it  contains  is  either  burnt  away,  or  it  is  mixed 
with  finery  cinder.  Tlie  cast  iron  to  be  converted 
into  steel  is  tiien  melted  in  blast  furnaces,  and 
treated  nearly  the  same  as  if  it  were  to  be  refined 
into  iron  bar,  only  the  blast  is  weaker  ;  the  bellows 
instead  of  being  directed  so  as  to  throw  the  wind 
upon  the  surface  of  the  melted  metal,  is  placed 
nearly  horizontally ;  the  melted  metal  is  kept 
covered  with  slag,  and  is  not  disturbed  by  stirring. 
When  the  iron  is  judged  to  be  suificiently  refined, 
and    is  grown   solid,    it    is  withdrawn  from  the 


fiirnace  and  forged.  The  natural  steel  made 
directly  from  the  above  mentioned  ores,  in  small 
blast  furnaces,  is  a  good  steel  for  ploughs  and 
similar  machines;  the  best  of  it  is  excellent  for 
saws  and  cutlery.  The  most  esteemed  steel  of 
this  kind  comes  from  Germany,  and  is  made  in 
Stiria.  It  is  usually  sold  in  chests  or  barrels,  two 
and  a  half  or  three  feet  long. 

ENAMELLING. 

The  art  of  enamelling  consists  in  the  application  of 
a  smooth  coating  of  vitrified  matter  to  a  bright  po- 
lished metallic  surface.  It  is,  therefore,  a  kind  of 
varnish  made  of  glass,  and  melted  upon  the  sub- 
stance to  which  it  is  a])plied,  affording  a  fine  uniform 
ground  for  an  infinite  variety  of  ornaments,  which 
are  also  fixed  on  by  heat. 

The  general  principles  on  which  enamelling  is 
founded,  are,  on  the  whole,  very  simple ;  but, 
perhaps,  there  is  none  of  all  the  chemico-mechanical 
arts  which  requires,  for  the  finer  parts,  a  greater 
degree  of  practical  skill  and  dexterity,  and  of  pa- 
tient and  accurate  attention  to  minute  processes. 
The  concealment  observed  by  those  who  profess 
this  art,  is  proportioned  to  the  difficulty  of  acquiring 
it ;  the  chemist  must,  therefore,  content  himself 
with  the  general  principles  of  enamelling,  and  with 
the  detail  of  those  particulars  that  are  commonly 
known. 

Though  the  term  enamelling  is  usually  confined 
to  the  ornamental  glazing  of  metallic  surfaces,  it 
strictly  applies  to  the  glazing  of  pottery  or  porce- 
lain, the  ditterence  being  only,  that  in  the  latter, 
the  surface  is  of  baked  clay.  With  regard  to  the 
composition  of  colored  enamels,  (which  are  all 
tinged  by  different  metallic  oxides,)  a  very  general 
account  of  the  substances  used  will  suffice. 

The  only  metals  that  are  enamelled  are  gold  and 
copper ;  and  with  the  latter  the  opaque  enamels, 
only,  are  used.  Where  the  enamel  is  transparent 
and  colored,  the  metal  chosen  should  not  only  have 
its  surface  unalterable,  when  fully  red-hot,  but  also 
be  in  no  degree  chemically  altered  by  the  close  con- 
tact of  melted  glass,  containing  an  abundance  of 
some  kind  of  metallic  oxide.  This  is  the  chief  rea- 
son why  colored  enamelling  on  silver  is  imprac- 
ticable, though  the  brilliance  of  its  surface  is  not 
impaired  by  mere  heat ;  for.  if  an  enamel  made 
yellow  with  oxide  of  lead,  or  antimony,  be  laid  on 
the  surface  of  bright  silver,  and  be  kept  melted  on 
it  for  a  certain  time,  the  silver  and  the  enamel  act 
on  each  other  so  powerfully,  that  the  color  soon 
changes  from  a  yellow  to  an  orange,  and  lastly  to 
a  dirty  olive.  Copper  is  equally  altiTcd  by  the 
colored  enamels,  so  that  gold  is  the  only  metal 
which  can  bear  the  long  contact  of  the  colored 
glasses  at  a  full  red  heat,  without  being  altered  by 
them. 

Enamel  for  Dial  Plates. — The  simplest  kind  of 
enamel  is  that  fine  white  opaque  glass,  which  is 
applied  to  the  dial  plates  of  watches.  The  process 
of  laying  on  which  is  as  follows  : — A  piece  of  thin 
sheet  copper,  liammered  to  the  re<|uisite  convexity, 
is  first  accurately  cut  out,  a  liole  drilled  in  the 
middle  for  the  axis  of  the  hands,  and  both  the  sur- 
faces made  perfectly  bright  with  a  brush. 

A  small  rim  is  then  made  round  tliecin-umfirence, 
with  a  thin  brass  hand  rising  a  little  above  the  level, 
and  a  similar  rim  round  the  margin  of  the  central 
hole.  The  use  of  these  is  to  confine  the  enamol 
when  in  fusion,  aiul  to  keep  the  edges  of  the  plate 
quite  neat  and  even.     The  substance  of  the  uuuuiel 
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is  a  fine  white  opaque  glass  ;  this  is  bought  in  lump 
by  the  enamellers,  and  is  first  broken  down  with  a 
hammer,  then  ground  to  a  powder  sufficiently  fine, 
with  some  water,  in  an  agate  mortar  ;  the  super- 
fluous water  being  then  poured  off,  the  pulverized 
enamel  remains  of  about  the  consistence  of  wetted 
sand,  and  is  spread  very  evenly  over  the  surface  of 
the  copper-plate.  In  most  enamellings,  and  es- 
pecially on  this,  it  is  necessary  also  to  counter- 
enamel  the  under  concave  surface  of  the  copper- 
plate, to  prevent  its  being  drawn  out  of  its  tt'ue 
shape,  by  the  unequal  shrinking  of  the  metal,  and 
enamel,  on  cooling.  For  this  kind  of  work,  the 
counter-enamel  is  only  about  the  half  the  thickness 
on  the  concave,  as  on  the  convex  side.  For  flat 
plates,  the  thickness  is  the  same  on  both  sides. 

The  plate,  covered  with  the  moist  enamel  pow- 
der, is  warmed  and  thoroughly  dried,  then  gently 
set  upon  a  thin  earthen  ring,  that  supports  it  only 
by  touching  the  outer  rim,  and  put  gradually  into 
the  red  hot  muffle  of  the  enameUer's  furnace.  This 
furnace  is  constructed  somewhat  like  the  assay- 
furnace,  but  the  upper  part  alone  of  the  muffle  is 
much  heated,  and  some  peculiarities  are  observed 
in  the  construction,  to  enable  the  artist  to  govern 
the  fire  more  accurately. 

The  precise  degree  of  heat  to  be  given  here,  as  in 
all  enameUing,  is  that  at  which  the  particles  of  the 
enamel  run  together  into  an  uniform  pasty  consis- 
tence, and  extend  themselves  evenly,  showing  a  fine 
polished  face;  carefully  avoiding,  on  the  other 
hand,  so  great  a  heat  as  would  endanger  the  melting 
of  the  thin  metallic  plate.  When  the  enamel  is 
thus  seen  to  su'eat  dotvn,  as  it  were,  to  an  uniform 
glossy  glazing,  the  piece  is  gradually  withdrawn 
and  cooled,  otherwise  it  would  fly  by  the  action  of 
the  cold  air. 

Second  Coating  with  Division  Marks. — A  second 
coating  of  enamel  is  then  laid  on,  and  fired  as 
before  ;  but  this  time,  the  finest  powder  of  enamel 
is  taken,  or  that  which  remains  suspended  in  the 
washings.  It  is  then  ready  to  receive*  the  figures 
and  division  marks,  which  are  made  of  a  black 
enamel,  ground  in  an  agate  mortar,  to  a  most  impal- 
pable powder,  worked  up,  on  a  pallet,  with  oil  of 
lavender,  and  laid  on  with  an  extremely  fine  hair 
brusli.  The  plate  is  then  stoved  to  evaporate  the 
essential  oil,  and  the  figure  is  burnt  in,  as  before. 
Polishing  with  tripoli,  and  minuter  parts  of  the 
process,  need  not  be  here  described. 

If  the  enamel  be  chipped  off"  a  dial  plate,  (which 
may  be  done  with  the  utmost  ease.by  bending  it  back- 
wards and  forwards, as  the  adhesion  between  the  metal 
and  enamel  are  slight,)  the  part  immediately  in  con- 
tact with  the  copper,  will  be  found  deeply  and  nearly 
uniformly  browned,  which  shows  how  unfit  copper 
alone  would  be  for  the  transparent  enamels. 

The  regulation  of  the  fire  appears  to  be  the  most 
difficult  of  all  the  parts  of  this  nice  process,  par- 
ticularly in  the  fine  enamelling  of  gold  for  orna- 
mental  purposes,  for  designs,  miniatures,  and  the 
like  ;  where  three,  four,  or  sometimes  five  separate 
firings  are  required.  If  the  heat  is  too  low,  the 
enamel  does  not  spread  and  vitrify  as  it  ought ;  if 
too  high,  it  may  be  enough  to  melt  the  metal  itself, 
whose  fusing  point  is  bvit  a  small  step  above  that  of 
the  enamel ;  or  else,  (what  is  an  equal  mortification 
to  the  artist,)  the  delicate  figures,  laid  on  with  so 
much  care  and  judgment,  melt  down  in  a  moment ; 
and  the  piece  exhibits  only  a  confused  assemblage 
of  \ines,  and  fragments  of  designs. 
\  (To  be  continued.) 


MISCELLANIES. 

Shining  German  Blacking. — Break  in  pieces  a 
cake  of  white  wax,  and  put  it  in  a  tin  tube,  or 
any  earthen  vessel;  pour  over  it  aa  iirach  oil  of 
turpentine,  as  will  quite  cover  it,  and  fortwenty-four 
hours,  let  it  be  closely  covered  up.  In  this  time,  the 
wa»will  be  found  dissolved  to  a  paste,  which  is 
then  t )  be  mixed  with  as  much  rcifl  ivory  black,  in 
fine  powder,  as  is  necessary  to  give  the  entire  com- 
position a  very  black  color.  When  it  is  wanted  for 
use,  take  a  little  of  it  out,  on  the  point  of  a  knife, 
and  rub  it  into  the  leather  of  the  boots,  shoes,  &c. 
with  a  brush,  which  will  cause  the  ethereal  spiritof 
the  oil  to  evaporate,  leaving  the  wax  on  the  surface 
of  the  leather,  quite  firm,  '  black,  and  glossy. 
Should  the  composition  get  dry,  stir  in  a  little 
fresh  oil  of  turpentine. 

Excellent  Blacking  — Ivory  black,  ground  fine, 
4  ounces;  treacle,  2  ounces;  vinei^ar,  f  of  a  pint  ; 
spermaceti  oil,  a  tea-spoonful.  If  the  ingredients 
are  of  the  best  qualities,  this  blacking  will  be  found 
exceedingly  eood.  Mix  the  oil  with  the  black 
first,  then  add  the  treacle,  and  laitly  the  vinegar. 

QUERIES. 

175— What  is  there  is  in  the  juire  of  the  lemon,  &c., 
which,  used  as  sympathetic  ink,  causes  it  to  apjieardark  when 
scorched  by  fire  ? 

17G — Can  ventriloquism  be  acquired,  and,  if  so,  how  ? 

177 — How  is  paper  embpssed  ? 

178— What  is  the  ground  nut,  and  how  can  oil  be  extracted 
from  it  ? 

179_How  is  black  lead  prepared  for  pencils  ? 

180— What  is  the  cause  of  ignition,  of  heat,  and  of  radi- 
ation of  heat? 

18! — How  does  nitrate  of  soda  act  when  used  as  a  manure, 
and  what  quantity  per  acre  is  most  beneficial? 

ERRATA.— No.  XLVI. 
In  page  365,  line  39— For  "  beating,"  read  •'  heating." 
Page  366,  the  8th  line  from  the  bottoni— For   "  fresh  water," 
read  "  fresh  muriatic  acid  and  water." 

CORRESPONDENTS. 

Papers  for  insertion. — A  Correspondent  is  informed  that  we 
are  always  haiipy  to  receive  original  papers  upon  every 
scienlilic  snliject. 
'  Ei.ECTBicAt.  lioTTi.E. — We  really  cannot  see  how  "An  In- 
quirpr"  can  err  in  making  it.  He  will  parlicularly  re- 
member to  make  it,  and  the  ribbon,  dry,  clean,  and  warm, 
before  using. 

TuisECTiNG  AN  Anoi.e.— B.  W.  is  correct  in  saying,  that  the 
Royal  Society  have  not  offered  any  reward  for  solution  of 
tills  prolilem. 

Riio.'.uNK  in  our  noNt. 

Ri.ACK  Chalk  Ckayoss.— See  Nos.35  and  45. 

GuECiAN  Paintino.- The  materials  may  be  bought  for  this 
art  of  most  of  our  artists'  stationers,  at  a  few  shillings. 
We  regret  tluit  the  printer  did  not  insert  the  names  given  to 
us  in  the  paper  on  that  subject,  or  that  we  had  them  now 

'0  tjive.  .  ,  ,.      ,  r     ., 

S  — Wp  have  received  all  his  letters,  and  are  obliged  for  the 

trouble  he  liivs  taken. 
J.  G. — We  a'c  obliged  for  his  paper. 
BitAss  Balls.— The  cleaning  of  tlicm  we  will  give  shortly  in 

an  article  on  l-ackonng. 
Soi.DKKixG  we  will  attend  to. 

C    Mastehman'.- Ilis  letter  deserves  our  best  thanks. 
RooKiiiNi.iNo  will  meet  with  our  attention,  but  we  have  too 

many  articles  i>rumised  to  attend  to  it  at  present. 
Gai.v.\nic  Mkoals— W.M.  may  use  tlie   acid  and  water  as 

weak  as  possible.     Common  salt  and  water  we  have  used 

with  effect 
Bronzino  in  either  the  next  or  following  number. 

Communications,  Books  for  Review,  Inventions  for  Illus- 
tration, &c.,  to  he  addressed  to  the  Editor.  55,  Great 
Prescot  Street;  to  the  Printer  ;  or  to  the  Publisher.  All 
Letters  must  be  post  paid. 

Printed  by  D.  Fkaxcis.R,  White  Horse  Lane.  Mile  End  Road. 
Published  every  Saturday  by  W.  Brittaix,  II.  Paternoster 
Row,  and  may  be  had  of  all  Booksellers  and  Newsmen  in 
Town  and  Country. 
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PHRENOLOGY. 

We  have  some  hesitation  in  admitting  papers  on 
this  subject,  believing  it  scarcely  to  come  within  our 
province.  A  single  paper,  or  two,  however,  upon 
its  more  general  principles,  and  the  situation  of  the 
various  organs,  may  not  be  wholly  without  their 
use,  as  conveying  a  general  idea  of  the  matter ; 
and  enabling  our  country  subscribers,  who  may 
never  have  studied  Phrenology,  to  form  a  slight 
acquaintance  with  the  opinions  of  its  advocates. 
In  doing  so,  however,  we  wish  it  to  be  understood, 
that  we  give  no  opinion  of  our  own.  In  fact,  the 
enumeration  of  the  various  organs,  which  our 
present  cuts  display,  and  the  latter  part  of  this 
account  explains  the  use  of,  are,  for  the  most  part, 
copied  from  a  work  by  George  Combe,  entitled 
"  The  Constitution  of  Man." 

The  system  of  Phrenology  is  concisely  this  : — ; 
Man  is  known  to  have  a  body,  the  object  of  our 
senses  ;  and  a  mind  of  which  we  know  nothing  but 
its  effects.  This  inind  is  endowed  with  an  unde- 
termined number  of  propensities,  sentiments,  and 
faculties^ — each  of  which  has  appj-opriated  to  its 
service  a  limited  portion  of  the  brain,  by  which  it 
acts,  and  which  is  therefore  called  its  organ;  the 
surface  of  the  brain  is  unequal  in  proportion  to  the 
greater  or  less  development  of  these  organs ;  the 
skull  covers  the  brain,  in  most  cases  as  closely  as 
one  coat  of  an  onion  covers  another,  consequently 
the  same  inequalities  must  he  apparent  on  the 
outside  of  the  cranium  as  exist  on  the  external 
surface  of  the  brain  ;  and,  lastly,  by  a  proper 
attention  those  elevations,  protuberances,  embpss- 
ments,  humps,  knobs,  or  excrescences,  as  they  have 
been  differently  denominated,  we  may  soon  become 
as  familiar  with  tlie  mind  as  we  are  with  the  body. 

According  to  Phrenology  the  human  faculties  are 
the  following  : — the  organs  are  double,  each  faculty 
liaving  two,  lying  in  corresponding  situations  of  the 
liemispheres  of  the  brain.  The  numbers  appended 
to  each  organ  correspond  to  the  numbers  on  the 
illustrative  cuts. 

Order  1.  FEELINGS. 

Genus  1.    PROPENSITIES— Cowwoh   to   Man 
tcith  the  Lower  Animals. 

The  Love  of  Life. 

Appetite     for     Food. —  Uses.     Nutrition. — 
Afm^es:  Gluttony  and  drunkenness. 

1.  Amativeness. — Produces  sexual  love. 

2.  Philoprogenitivexess. —  Uses:  Affection  for 

young  and  tender  beings. — Abuses :  Pampering 
and  spoiling  children. 

3.  CoNCENTRATivENESS. —  Uses :  It  gives  the 
desire  of  permanence  in  place,  and  renders 
permanent  emotions  and  ideas  in  the  mind. — 
Abuses :  Aversion  to  move  abroad  ;  morbid 
dwelling  on  internal  emotions  and  ideas,  to  the 
neglect  of  external  impressions. 

4.  Adhesiveness. —  Uses:    Attachment;    friend- 

ship and  society  result  from  it. — Abuses: 
Clanship  for  improper  objects,  attachment  to 
worthless  individuals.  It  is  generally  strong 
in  women. 

5.  CoMBATivENESs. — Uses :  Courage  to  meet  dan- 

ger and  overcome  difficulties,  tendency  to 
oppose  and  attack  whatever  requires  opposi- 
tion, and  -to  resist  unjust  encroachments. — 
Abusps :  Love  of  contention,  and  tendency  to 
provoke  and  assault.     This  feeling   obviously 


adapts  man  to  a  w  orld  in  which  danger  and 
difficulty  abound. 
G.  Destructivexess. — Uses:  Desire  to  destroy 
noxious  objects,  and  to  kill  for  food.  It  is  very 
discernable  in  'carnivorous  animals. — Abuse.i  .- 
Cruelty,  murder,  desire  to  torment,  tendency 
to  passion,  rage,  and  harshness  and  severity  in 
speech  and  writing.  This  feeling  places  man 
in  harmony  with  death  and  destruction,  which 
are  woven  into  the  system  of  sublunary  creation. 

7.  Secretiveness. — Uses:  Tendency  to  restrain 

within  the  mind  the  various  emotions  and  ideas 
that  involuntarily  present  themselves,  until  the 
judgment  has  approved  of  giving  them  utter- 
ance ;  it  is  simply  the  propensity  to  conceal, 
and  is  an  ingredient  in  prudence. — Abuses : 
Cunning,  deceit,  duplicity,  and  lying. 

8.  Acquisitiveness. — Uses:    Desire  to  possess, 

and  tendency  to  accumulate  articles  of  utility, 
to  provide  against  want. — Abuses :  Inordinate 
desire  of  property,  selfishness,  avarice,  theft. 

9.  Constructiveness. —  U^es :    Desire    to    build 

and  construct  works  of  art  .-^Abuses :  Con- 
struction of  engines  to  injure  oi  destroy,  and 
fabrication  of  objects  to  deceive  mankind. 

Genus  II.     SENTIMENTS. 

I.  Sentiments  common  to  Man  with  the  Lower 
Animals. 

10.  Self -Esteem. —  Uses:  Self-respect,  self- 
interest, love  of  independence,  personal  dignity. 
— Abuses :  Pride,  disdain,  overweening  conceit, 
excessive  selfishness,  love  of  dominion. 

11.  Love  of  Approbation. —  Uses:  Desire  of 
the  esteem  of  others,  love  of  praise,  desire  of 
fame  or  glory. — Alnises :  Vanity,  ambition, 
thirst  for  praise  independently  of  praise-wor- 
thiness. 

12.  Cautiousness. —  Uses:  It  gives  origin  to  the 
sentiment  of  fear,  the  desire  to  shun  danger, 
and  circumspection  ;  and  it  is  an  ingredient 
in  prudence. — Abuses:  Excessive  timidity, 
poltroonery,  unfounded  apprehensions,  de- 
spondency, melancholy. 

13.  Benevolence. — Uses:  Desire  of  the  happi- 
ness of  others,  universal  charity,  mildness  of 
disposition,  and  a  lively  sympathy  with  the 
enjoyment  of  all  animated  heings. —Abuses : 
Profusion,  injurious  indulgence  of  the  appetites 
and  fancies  of  others,  prodigality,  facility  of 
temper. 

II.  Sentiments  proper  to  Man. 

14.  Veneration. —  Uses:  Tendency  to  venerate 
or  respect  whatever  is  great  and  good ; 
gives  origin  to  religious  adoration. — Abuses: 
Senseless  respect  for  unworthy  objects  conse- 
crated by  time  or  situation,  love  of  antiquated 
customs,  abject  subserviency  to  persons  in 
authority,  sup;rstitious  awe. 

15.  Firmness. —  Uses:  Determination,  perseve- 
rance, steadiness  of  purpose. — Abuses:  Stub- 
bornness, infatuation,  tenacity  in  evil. 

16.  Conscientiousness. — Uses:  It  gives  origin 
to  the  sentiment  of  justice,  or  respect  for  the 
rights  of  others,  openness  to  conviction,  the 
love  of  truth. — Abuses :  Scrupulous  adherence 
to  noxious  principles  when  ignorantly  em- 
braced, excessive  refinement  in  the  views  of 
duty  and  obligation,  excess  in  remorse  or 
eelf-condemnation. 
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17.  Hope. —  Uses:  Tendency  to  expect  future 
good;  it  cherishes  faith. — Abuses:  Credulity 
with  respect  to  the  attainment  of  what  is  desired, 
absurd  expectations  of  felicity  not  founded  on 
reason. 

18.  Wonder. —  Uses:  Tlie  desire  of  novelty; 
admiration  of  the  new,  the  unexpected,  the 
grand,  the  wonderful,  and  extraordinary. — 
Abuses :  Love  of  the  marvellous,  and  occult ; 
senselessastouishineut ;  belief  in  false  miracles, 
in  prodigies,  magic,  ghosts,  and  other  super- 
natural absurdities. — Xote.  Veneration,  Hope, 
and  Wonder,  combined,  give  the  tendency  to 
religion ;  their  abuses  produce  superstition. 

19.  Ideality. — Uses :  Love  of  the  beautiful  and 
splendid,  desire  of  excellence,  poetic  feeling. — 
Abuses:  Extravagance  and  absurd  enthusiasm, 
preference  of  the  showy  and  glaring  to  the 
solid  and  useful,  a  tendency  to  d\>ell  in  the 
regions  of  fancy  and  to  neglect  the  duties  of 
life. 

Wit — Gives  the  feeling  of  the  ludicrous,  and 
disposes  to  mirth. 

Imitation — Copies  the  manners,  gestures,  and 
actions  of  others,  and  appearances  in  nature 
generally. 


20. 


21. 


Order  II.    INTELLECTUAL  FACULTIES. 


Genus  I.  EXTERNAL  SENSES. 


Feeling, 

Taste 

Smell 

Hearing 

Sight 


^ 


OR    Touch 


Uses :  To  bring  man  into 
communication  with  ex- 
terncd  objects,  and  to  en- 
able him  to  enjoy  them. 
Abuses:  Excessive  in- 
dulgence in  the  pleasures 
arising  from  the  senses, 
to  the  extent  of  impairing 
bodily  health,  and  debili- 
tating or  deteriorating  the 
J  mind. 


> 


Genus  II.    KNOWING  FACULTIES,   WHICH    ! 
PERCEIVE      THE      EXISTENCE     AND 
QUALITIES  OF  EXTERNAL  OBJECTS.    ; 

22.  Individuality — Takes  cognizance  of  exist-  } 
ence  and  simple  facts.  ; 

23.  Form — Renders  man  observant  of  form.  i 

24.  Size— Gives  the  idea  of  space,  and  enables  us 
to  appreciate  dimension  and  distance.  | 

25.  Weight — Communicates    the    perception    of 
momentum,   weight,   and  resistance ;  and  aid.s  ' 
equilibrium.  i 

26.  Coloring — Gives  perception  of  colors  and  I 
their  harmonies.  i 

Genus  III.  KNOWING  FACULTIES,  V.HICH  ! 
PERCEIVE  THE  RELATIONS  OF  EX-  ' 
TERNAL    OBJECTS. 

27.  Locality — Gives  the  idea  of  relative  position.    I 

28.  Number — Gives  the  talent  for  calculation.  1 

29.  Order — Communicates  the  love  of  physical 
arrangement.  ' 

30.  Eventuality — Takes  cognisance  of  occur- 
rences or  events. 

31.  Time — Gives  rise  to  the  perception  of  duration. 

32.  Tune — The  sense  of  Melody  and  Harmony 
arises  from  it. 

33.  Language — Gives  facility  in  acquiring  a 
knowledge  of  arbitrary  signs  to  express 
thoughts,  readiness  in  tho  use  of  them,  and 
the  power  of  inventing  and  recollecting  them. 


Genus  IV.  REFLE(  TING  F.VCULTIES, 
WHICH  COMPARE,  JUDGE,  AND 
DISCRIMINATE. 

34.  Comparison — Gives  the  power  of  discovering 
analogies,  resemblances,  and  differences. 

35.  Causality — Traces  the  dependencies  of  phe- 
nomena, and  the  relation  of  cause  and  effect. 


BROMINE. 

This  singular  substance,  first  described  in  the 
Annates  de  Chim.  et  Physique,  for  August,  1826, 
■was  discovered  by  M.  Balard,  of  Montpelier. 
Bromine  is  usually  obtained  Jiom  the  uncrystal- 
lisable  residue  of  sea-water,  commonly  called 
bittern ;  a  current  of  chlorine  is  passed  thro\igh 
this  liquid,  which  immediately  gives  it  an  orange 
tint,  ill  consequence  of  the  evolution  of  bromine 
from  its  combinations;  a  portion  of  sulphuric  ether 
is  then  shaken  up  with  it,  which,  as  it  separates 
upon  the  surface,  is  found  to  have  abstracted  the 
bromine,  and  acquired  a  reddish-brown  tint.  The 
ethereal  solution  is  agitated  with  aoluiion  of  potassa, 
by  which  bromate  of  potassa  and  bromide  of 
potassium  are  formed,  aud  the  whole  being  eva- 
porated to  dryness,  and  exposed  to  a  dull-red 
heat,  leaves  bromide  of  potassium.  The  solution 
of  this  salt  is  decomposed  by  passing  chlorine  into 
it,  or  by  mixing  it  with  a  strong  solution  of  chlorine  ; 
chloride  of  potassium  is  formed,  and  the  bromine, 
being  volatile,  may  be  separated  by  distillation, 
and  condensed  in  a  receiver  cooled  by  ice. 

Bromine  probably  exists  in  sea-water  in  the 
state  of  hydrobromate  of  magnesia,  but  its  relative 
proportion  must  be  exceedingly  minute.  One 
hundred  pounds  of  sea-weed  taken  up  at  Trieste, 
afforded,  by  M.  Balard's  process,  5  gi'ains  of 
bromide  of  sodium  =  3'3  grains  of  bromine.  It 
would  appear,  that  in  the  sea-water  at  Trieste  the 
bromine  is  unaccompanied  by  any  iodine;  aud  the 
same  is  the  case,  according  to  M.  Hcrmbstadt, 
with  the  waters  of  the  Dead  Sea.  In  the  water 
of  the  Mediterranean,  en  the  contrary,  iodine  is 
ahvays  found  with  bromine.  It  is  most  readily 
recognised  by  evaporating  the  water,  so  as  to 
separate  all  its  more  ordinary  uncrystallizablo 
contents,  reducing  the  remainder  to  a  very  small 
bulk,  and  dropping  in  a  concentrated  solution  of 
chlorine.  In  the  absence  of  iodine,  which  may  be 
detected  by  starch,  the  appearance  of  a  yellow 
tint  announces  bromine.  It  has  thus  been  dis- 
covered, not  oiiiy  in  the  wjiters  of  the  ocean,  but 
in  certain  salt  springs,  in  the  ashes  of  manno 
plants,  and  in  those  of  some  marine  animals. 

At  common  temperatures  and  pressures  bromine 
is  a  deep  reddish  brown  liquid,  of  a  peculiarly 
suffocating  and  disagreeable  odour,  whence  its 
name  (from  /3pjuo;,  yraveolentia.)  Its  specific 
gravity  is  about  3.  It  emits  a  brownish  red  vapour 
at  common  temperatures,  and  boils  rapidly  at  116 
degrees.  At  a  temperature  somewhat  below 
0  degrees  it  congeals  into  a  brittle  solid.  It  is  a 
non-conductor  of  electricity,  and  appeare  in  the 
voltaic  circuit  at  the  positive  polo.  It  suffers  no 
change  by  transmission  through  red-hot  tubes,  and 
cannot,  by  any  known  process,  be  resolved  into 
simpler  forms  of  matter.  It  dissolves  sparingly 
in  water,  and  forms  under  certain  circumstances 
a  definite  hydrate,  winch,  according  to  Lowig, 
(PoggcndoiTs  i-l«na/e/i  xiv.  114.)  is  obtained  by 
exposing  bromine  with  a  .small  quantity  of  water 
to   a  temperature  of  ."^2  degrees  ;    red  octocdral 
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crystals  of  tlie  hydrate  of  bromine  ave  then  de- 
posited, which  continue  permanent  at  the  tem- 
perature of  50  degrees.  At  a  higher  temperature 
they  decompose  into  a  liquid  bromine  and  aqueous 
solution  of  it.  The  hydrate  is  also  obtained  by 
passing  the  vapour  of  bromine  through  a  moistened 
tube  cooled  nearly  to  the  freezing  point.  Bromine 
dissolves  in  alcohol ;  and  more  abundantly  in 
ether.  It  destroys  vegetable  colors.  When  a 
burning  taper  is  immersed  into  its  vapour  it  is 
speedily  extinguished,  the  flame  previously  assu- 
ming a  green  and  red  tint.  Phosphorus  spon- 
taneously inflames  in  its  vapour;  tin  and  antimony 
also  burn  in  it ;  and  it  combines  -with  potassium 
■with  explosive  violence.  Its  action  on  alkaline 
solutions  will  be  found  analogous  to  that  of 
chlorine  and  iodine.  It  stains  the  skin  of  a  yellow 
color;  acts  with  energy  upon  most  vegetable  and 
animal  substances ;  and  is  fatal  to  animal  life ;  a 
single  drop  placed  upon  the  beak  of  a  bird 
immediately  killed  it.  The  specific  gravity  of  its 
vapour  has  not  been  correctly  determined,  but  its 
equivalent  number  appears,  from  Berzelius'  analy- 
sis of  bromide  of  silver,  to  be  about  78,  which 
ought  also  to  express  its  specific  gravity  in  vapour 
compared  with  hydrogen.  The  density  of  its 
vapour  compared  to  air,  will,  therefore,  be  about 
5.4,  and  100  cubical  inches  should  weigh  about 
168  grains.  The  alcoholic  solution  of  bromine, 
and  the  bromide  of  sodium  are  occasionally  used 
in  medicine  ;  and  from  its  powerful  action  there 
can  be  no  doubt  that  it  must  contribute  to  the 
medicinal  virtues  of  the  mineral  w  aters  in  which 
it  exists. 

Bromine  and  Oxygen.  —  Bromic  Acid.  One 
compound  only  of  bromine  and  oxygen  has  as  yet 
been  discovered,  namely,  the  broynic  acid.  Bromic 
acid  is  obtained  by  the  decomposition  of  a  solution 
of  bromate  of  baryta  by  sulphuric  acid  :  sulphate 
of  baryta  is  precipitated,  and  a  solution  of  bromic 
acid  is  obtained,  which  may  be  concentrated  by 
slow  evaporation ;  at  a  high  temperature  it  is 
partly  decomposed,  so  that  it  cannot  be  obtained 
anliydrous.  It  is  sour,  inodorous,  and  first  reddens, 
and  then  destroys  the  blue  of  litmus.  It  is  partially 
decomposed  by  concentrated  sulphuric  acid,  but 
not  by  nitric  acid.  It  is  decomposed  by  sulphuric 
acid,  by  sulphuretted  hydrogen,  and  by  hydriodic 
and  hydrochloric  acids.  From  the  analysis  of 
bromate  of  potassa  there  can  be  no  doubt  that  the 
bromic  acid  is  analogous  in  composition  the  chloric 
and  iodic  acids,  and  that  it  consists  of 

Bromine         ..     1     .,      78     ..     G6.1 
Oxygen  . .     5     . .     40     , .     33.9 

Chloride  of  Bromine.  —  By  passing  chlorine 
through  bromine,  and  condensing  the  vapours  at  a 
low  temperature,  a  reddish  yellow  fluid  is  obtained, 
having  a  penetrating  odour  and  disagreeable  taste. 
It  is  very  fluid  and  volatile,  emitting  yellow 
vapours ;  it  dissolves  in  water,  and  the  solution 
destroys  vegetable  colors  :  it  would  appear,  there- 
fore, not  to  decompose  water.  Chlorine  decomposes 
most  of  the  compounds  of  bromine,  and  hence  is 
useful  as  a  test  of  its  presence.  When  dropped, 
for  instance,  into  a  weak  solution  of  bromide  of 
potassium,  or  of  sodium,  the  evolution  of  bromine 
is  manifested  by  the  deep  yellow  color  that  is 
produced,  and  by  the  odour  of  the  vapour  of 
bromine. 

Iodide  of  Bromine. — Iodine  and  bromine  proba- 
bly combine  in  two  proportions,  but  the  compounds 
have  not  been  analysed.  In  certain  proportions, 
prebably  one  proportional  of  iodine  and  one  of 


bromine,  a  solid  body  is  obtained,  which  yields 
reddish  brown  vapours  when  heated,  and  these 
readily  condense  into  arborescent  crystals.  A 
further  addition  of  bromine  dissolves  these,  forming 
a  dark-colored  liquid,  soluble  in  water,  possessed 
of  bleaching  qualities,  and  yielding  bromides  and 
iodides  with  the  alkalies. 


MAKING  PRINTERS'  ROLLERS. 

To  eight  pounds  of  transparent  glue,  add  as  much 
rain  or  river  water  as  will  just  cover  it ;  and 
occasionally  stir  it  during  seven  or  eight  hours. 
After  standing  for  twenty-four  hours,  and  all  the 
water  is  absorbed,  submit  it  to  the  action  of  heat, 
in  a  water  bath,  (that  is,  surrounded  by  water  as 
glue  is  generally  heated),  and  the  glue  will  soon  be 
dissolved.  Remove  it  from  the  tire  as  soon  as  froth 
is  seen  to  rise ;  and  mix  with  it  seven  pounds  of 
molasses,  which  has  been  previously  made  tolerably 
hot :  stir  the  composition  well  together,  in  the 
water-bath,  over  the  fire,  but  without  suffering  it  to 
boil.  After  being  thus  exposed  to  the  heat  for 
half  an  hour,  and  frequently  well  stirred,  it  should 
be  withdrawn  from  over  the  fire,  and  allowed  to 
cool  for  a  short  time,  previous  to  pouring  it  into  a 
cylindrical  mould,  made  of  tin,  tinned  sheet-iron, 
or  copper,  having  a  wooden  cylinder  previously 
supported  in  its  centre,  by  means  of  its  end-pivots 
or  gudgeons. 

After  remaining  in  the  mould  at  least  eight  or 
ten  hours  in  winter,  and  a  longer  time  in  summer, 
the  roller  is  to  be  taken  out  of  the  mould,  by  means 
of  a  cord  fastened  to  one  of  the  gudgeons,  and 
passed  over  a  strong  puUey  fixed  to  the  ceiling ; 
but  care  must  always  be  taken  that  the  cylinder  is 
drawn  out  slowly  from  the  mould. 

Old  rollers  are  re-cast  in  the  same  manner ; 
first  taking  care  to  wash  them  with  a  strong  alkaline 
ley,  and  adding  a  small  quantity  of  water  and 
molasses.  The  best  mode,  however,  of  making  use 
of  the -old  composition,  is,  by  mixing  it  with  some 
new,  made  of  two  pounds  of  glue,  and  four  pounds 
of  molasses. 


HYACINTHS 


BLOSSOMING 
WATER. 


UNDER 


Of  late  years,  it  has  been  common  in  the  London 
seed  shops,  to  observe  hyacinth  glasses  with  the 
plants  inverted,  the  flower  appearing  expanded  in 
the  water,  where  the  roots  usually  are,  and  the  bulb 
and  roots  being  contained  in  a  small  pot  of  soil, 
and  resting  on  the  orifice  of  the  glass.  This  is 
not  shown  with  much  effect  in  water  glasses  of  the 
ordinary  size,  but  when  glasses  are  made  twice  or 
thrice  the  usual  size,  the  efi'ect  is  more  striking ; 
though  it  is  merely  the  same  thing  on  a  larger 
scale.  Sometimes  a  glass  appears  with  one  in- 
verted plant,  with  its  flowers  fully  expanded  in 
water,  and  another  jjlant  directly  over  it,  growing 
erect,  with  its  flowers  fully  expanded  in  the  open 
air  ;  the  bulbs  and  roots  of  both  plants  being  in 
the  same  pot,  or  in  two  pots,  placed  bottom  to 
bottom. 

By  what  means  are  the  blossoms  made  to  expand 
in  water  .'  They  are  first  made  to  expand  in  air, 
in  one  of  two  ways  :  first,  by  the  common  mode  of 
growing  hyacinths  in  pots,  and  when  the  flower  is 
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expanded,  introducing  it  into  the  glass,  and  filling 
it  up  with  water  ;  and  secondlj',  by  inverting  the 
pot  over  the  top  of  the  glass,  and  tying  it  in  that 
position  after  the  bulb  is  planted,  so  that  the  plant 
may  grow  into  the  glass,  in  which,  of  course,  there 
is  no  water,  and  after  the  blossom  has  expanded 
there,  introducing  the  water.  A  necessary  precau- 
tion, according  to  this  last  mode,  is  to  keep'the  glass, 
and  of  course  the  bulb,  and  the  pot  in  which  it 
grows  in  a  horizontal  position,  near  the  light,  and 
to  turn  them  as  often  as  the  hyacinth  appears  to  be 
growing  to  one  side. 

With  respect  to  the  mode  of  growing  hyacinths 
in  water  glasses,  it  is  commonly  thought  to  be 
necessary  to  change  the  water  whenever  it  appears 
to  become  muddy,  but,  though  this  is  frequently 
done  in  England,  it  is  as  frequently  omitted  in 
Holland,  and  the  Dutch  florists  say  that  they 
perceive  no  disadvantages  from  the  practice.* 


*  In  order  to  get  both  glasses  quite  full  of  water,  proceed 
thus  :— Put  the  plant  in  its  i)roper  position  in  the  smaller  glass, 
and  invert  the  other  glass  over  it.  Holding  it  loosely  there, 
immerse  the  whole  together  sideways  in  a  tub  of  water' 
When  both  glasses  are  thus  filled,  hold  them  close  together- 
turn  them  in  the  required  position  that  they  are  to  remain  in, 
and  lift  them  up,  taking  care  only  that  the  smaller  glass  is' 
topmost.  It  is  immaterial  whether  the  plant  itself  be  reversed 
or  not. 


LONGEVITY  OF  BEES. 

This  is  a  subject  upon  which,  we  believe,  no 
precise  information  has  ever  been  presented  to 
the  public.  ^'  Cool  courage  and  steady  perseve- 
rance, crowned  with  unincumbered  leisure,"  says 
Dr.  Evans,  "Can  alone  expect  to  unlock  this 
curious  arcanum  in  Natural  History." 

The  opinions  of  the  ancients  respecting  it  were 
extremely  vague  and  indefinite.  The  length  of 
life  allotted  by  them  to  the  working  bees  was  from 
seven  to  ten  years  :  in  later  times,  writers  on  bees 
have  regarded  it  as  not  much  exceeding  a  year  ; 
but  the  notions  of  both  ancients  and  moderns, 
upon  this  subject,  have  been  purely  conjectural. 

A  good  family  of  bees  being  known  to  consist 
of  from  12,000  to  20,000,  and  a  fertile  queen  to 
breed  that  number,  at  least  evcrjr  year.wJiich,  uudet 


favourable  circumstances,  is  usually  thrown  off 
by  swarming,  it  appeared  to  follow,  as  a  matter  of 
course,  that  if  swarming  were  prevented  bv  afford- 
ing hive-room  to  the  bees,  the  number  du'ring  the 
breeding  season  would  often  be  more  than  doubled, 
and  that,  if  their  lives  were  extended  even  to  the 
shortest  period  hitherto  assigned  them,  they  would 
remain  in  a  crowded  slate  till  the  following  spring. 
But  repeated  experience  has  clearly  shown  that 
the  population  of  I'ainilies,  which  haVu  been  thus 
accomtnodated  with  room,  if  examined  in  the 
following  winter,  do  not  consist  of  more  than  2000 
or  3000.  After  receiving  a  great  increase  in  the 
ensuing  spring,  they  again  suffer  a  similar  reduction 
before  the  succeeding  -winter;  and  this  regular 
alteration  of  increase  and  decrease  will  go  on  for 
years,  keeping  a  family  that  has  been  duly  supplied 
w  ith  hive-room,  at  about  the  same  average  amount 
at  each  respective  peri(jd  of  the  year.  This  re- 
duction to  the  smaller  number  above  stated,  every 
successive  winter,  can  only  be  produced  by  the 
old  bees  dying,  and  leaving  the  business  of  the 
family  to  be  conducted  by  the  young  ones ;  and  it 
affords,  I  think,  conclusive  evidence,  that  the 
working  bee's  life  is  regularly  cut  off  in  less  than 
a  year. 

The  period  at  which  the  queen  bee  deposits  her 
greatest  number  of  eggs  is  the  spring,  and  it  has 
been  emphatically  called  the  great  laying.  I  think 
the  facts  above  stated  amply  justify  the  opinion, 
that  all  the  bees  brought  into  existence  by  this 
laying,  die  before  winter,  and  are  succeeded  by 
those  hatched  at  intervals  during  summer  and 
autumn,  and  in  mild  weather,  during  part  of  the 
■winter  also.  The  proportion  of  eggs  deposited  by 
the  queen  at  these  latter  layings,  when  compared 
with  the  great  laying  in  spring,  accounts  satisfac- 
torily, upon  the  theory  above  stated,  for  the  great 
disparity  in  the  populousness  of  a  storified  or 
collateral  family  of  bees,  at  different  periods  of 
the  year.  This  view  of  the  matter  renders  it  more 
than  probable,  therefore  that  the  life  of  the  working 
bee  does  not  exceed  more  than  six  or  seven  tnonths. 
This  theory  \vas  propounded  by  Mr.  Bevan  to 
his  apiarian  friends  several  years  ago,  and  which 
they  all  regarded  as  being  invulnerable :  Mr.  Bevan 
writes  on  the  subject  as  follows  : — 

"  On  the  13th  of  June,  1835,  1  introduced  a 
prime  swarm  to  my  mirror-hive,  the  early  pro- 
ceeding of  -which  bore  so  close  a  resemblance  to 
those  which  occurred  to  Mr.  Dunbar,  as  reported 
in  the  Edinburgh  Philosophical  Magazine,  that  I 
need  not  detail  them  here.  On  the  first  of  July, 
-svhen  the  queen  was  in  the  midst  of  her  laying  of 
drone-eggs,  and  when  the  hive  was  well  stored 
with  honey,  eggs  and  brood  in  all  stages,  I  removed 
her  majesty  from  the  family.  Though  I  watched 
assiduously  from  early  morn  till  late  at  night,  for 
several  days,  no  agitation  was  perceptible.  Still 
I  concluded  that  the  bees  were  aware  of  the  loss 
they  had  sustained,  as  on  the  second  day  I  perceived 
the  foundation  of  four  royal  cells,  which  were 
closely  attended  to  by  the  Avorkers.  The  general 
business  of  the  family  went  on  with  as  much 
alacrity  as  usual,  pollen  -was  duly  carried  in, 
honey-cells  were  stored  and  sealed  over,  brood- 
cells  cleared  out  and  replenished  with  honey,  and, 
in  short,  not  the  slightest  evidence  was  afforded  of 
the  absence  of  the  queen.  The  usual  period  for 
enlarging  and  sealing  up  the  royal  cells  passed 
away,  but  they  never  proceeded  beyond  the  stale 
of  acorn  cups.  There  was,  however,  no  remission 
in  the  attention  paid  to  ihein  by  the  workers.  I  a 
a  few  days  the  young  workers  began  to  issue  from 
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their  cells,  and  on  the  13ih  of  July,  I  perceived 
the  first  issue  of  drones.  From  this  period  both 
were  to  be  seen  emerging  daily ;  the  latter  con- 
tinued to  come  fortli  till  the  25th.  'I'his  state  of 
affairs  somewhat  perplexed  me,  and  as  was  natural 
gave  birth  to  theorizing.  Some  might  have  said 
it  was  a  case  of  instinct  at  fault :  to  me  it  appeared 
an  instance  of  one  instinct  overpowering  another. 
I  have  stated,  that  on  the  second  day  of  the 
queen's  removal,  I  perceived  the  rudiments  of 
royal  cells  ;  I  question  much  whether  if,  at  that 
time,  1  had  more  narrowly  inspected  the  combs,  I 
might  not  have  seen  the  acorn-cups  when  I  removed 
her  :  if  so,  I  should  regard  this  as  the  cause  of 
f\iilure,  for  in  case  of  their  being  found  during 
her  majesty's  occupancy  of  the  hive,  the  bees 
would  naturally  expect  her  to  make  the  usual 
deposits  in  them,  and  the  constant  attention  which 
they  paid  to  these  cells,  by  incessantly  popping  in 
their  heads,  gives  countenance  to  the  opinion. 
That  such  was  the  expectation  of  the  bees,  receives 
still  farther  countenance  from  the  situation  of 
these  royal  cradles  ;  they  were  constructed  upon 
the  edges  of  the  combs,  as  1  believe  the  natural 
cradles  of  royalty  always  are  ;  not  formed  by  the 
breaking  down  oi  worker-cells,  as  is  the  case  when 
artificial  cradles  are  constructed.  Admitting  this 
to  be  a  sound  view  of  the  matter,  it  would  seem 
not  improbable,  considering  the  populousness  of 
the  stock,  and  the  warmth  of  the  weather,  that, 
liad  I  removed  the  queen  a  day  or  two  earlier  or  a 
day  later,  one  or  more  royal  cradles  wonld  have 
been  perfected ;  as  in  the  first  case  there  would 
most  likely  have  been  a  formation  of  artificial 
ones,  and  a  consequent  raising  of  artificial  queens ; 
in  the  latter  case  there  might  have  been  a  tenanting 
of  the  natural  cells  of  royalty,  and  a  maturation 
ol  natural  queens.  In  both  these  respects  1  was 
disappointed ;  no  queen  was  raised,  and  yet, 
though  no  substitute  for  the  old  one  was  presented 
to  the  family,  there  was  no  abatement  of  their 
watchfulness,  nor  any  relaxation  of  their  diligence. 
"  The  circumstance  under  which  this  family  of 
bees  was  placed,  appeared  to  offer  a  favorable 
opportunity  for  ascertaining  the  age  to  which  the 
life  of  the  working  bee  as  well  as  that  of  the  drone 
might  extend.  I  knew  that  all  the  young  workers 
were  hatched  within  three  weeks  after  the  removal 
of  the  queen,  and  all  the  drones  within  twenty- 
four  days  of  that  time.  I  carefully  watched  the 
proceedings  of  the  family  during  the  remainder  of 
the  year,  but  till  the  close  of  autumn  nothing 
different  was  noticeable  in  their  proceedings  from 
what  would  have  taken  place,  if  the  queen  had 
been  with  them,  excepting  that  there  was  no 
massacre  of  the  drones,  nor  any  deposition  of  fresh 
ova  ;  both  the  store  and  the  brood-cells  were  richly 
furnished  with  honey.  'i  he  hive  was  situated  in 
an  upper  apartment  of  my  dwelling-house,  well 
protected  from  cold — the  quicksilver  in  Fahren- 
heit's thermometer,  which  hung  near  them,  seldom 
ranging  below  45  and  never  lower  than  43  degrees. 
The  drones  began  to  decline  in  number  towards 
the  end  of  October,  and  by  the  middle  of  Novem- 
ber not  a  single  drone  remained.  Soon  after  their 
extinction  there  was  a  gradual  but  manifest  dimi- 
nution of  the  working-bees.  They  continued 
decreasing  till  the  3Uth  of  December,  when  only 
thirteen  remained  alive  :  these  were  quite  active 
on  the  morning  of  that  day,  but  before  night  two 
of  them  had  expired ;  the  other  three,  when  i 
retired  to  rest  about  eleven  o'clock,  were  moving 
briskly  about  upon  the  comb,  but  when  I  rose  next 
morning,  (31st,)  they  also  hud  closed  their  career. 


Apprehending  when  the  family  became  very  much 
reduced,  that  so  small  a  number  of  bees  would  be 
unable  to  maintain  a  due  degree  of  heat;  I  not 
only  surrounded  the  hive  with  a  thick  coating  of 
wool,  but  kept  a  fire  in  the  apartment  night  and 
day,  which  preserved  a  regular  temperature  of 
between  50  and  60  degrees  Fahrenheit. 

From  this  detail  it  will,  I  think,  appear  pretty 
evident,  that  the  average  life  of  the  drone  is  about 
four  months,  wliile  that  of  the  working-bee  is 
extended  to  about  six  months. 

On  the  extinction  of  the  family  I  took  from  the 
hive  nearly  twelve  pounds  of  fine  liquid  honey. 

The  result  of  this  experiment,  as  respects  the 
length  of  the  working-bee's  life,  fully  confirms,  so 
far  as  a  single  experiment  can  do,  the  opinion 
which  I  had  previously  formed,  and  it  receives 
additional  strength  from  another  that  was  instituted 
by  Keaumur.  He  marked  5U0  bees  in  April  with 
red  varnish,  and  saw  them  alive  a  month  after- 
wards;  but  in  the  succeeding  November  not  one 
of  them  could  be  distinguished.  This  circum- 
stance, standing  alone,  cannot  be  regarded  as 
conclusive ;  for,  in  the  first  place,  the  red  varnish 
might  have  peeled  ofi",  prior  to  his  last  observation  ;_ 
and,  in  the  next  place,  it  is  possible  that  none  of 
the  marked  bees  might  have  been  spring  bred; 
but,  taken  in  conjunction  with  the  facts  detailed  as 
having  been  noticed  by  myself,  illustrating  as  they 
do  the  theory  which  precedes  them,  I  think  it  may 
be  received  as  strongly  confirmatory  of  the  opinion 
that  the  working-bee's  life  is  much  shorter  than 
has  usually  been  supposed,  as  it  seems  highly 
probable  that  at  least  some  of  the  bees  marked  by 
Reaumur,  if  not  all,  were  the  produce  of  the  spring 
laying,  and  whether  or  not  the  varnish  and  the 
bees  had  disappeared  together,  no  doubt  he  ob- 
served in  November  a  very  manifest  diminution 
in  the  populousness  of  the  family. 

"  It  now  only  remains  that  1  should  advert  to 
the  longevity  of  the  queen-bee,  and  upon  this 
point  the  evidence  which  we  possess  is  sufficiently 
ample  to  justify  a  decisive  statement.  The  expe- 
riments of  Iluber,  Delia  Rocca,  Dunbar,  and 
Golding,  have  clearly  proved  that  her  majesty 
sees  many  generations  pass  away  before  she  quits 
the  stage  herself.  Huber,  though  he  only  speaks 
positively  of  her  life  being  extended  to  two 
years,  was  of  opinion,  I  believe,  that  it  might 
reach  to  four  or  five  ;  and  three  latter  naturalists, 
by  marking  their  queens,  have  traced  them  from 
hive  to  hive,  through  a  period  of  nearly  four  years  ; 
a  coincidence,  in  point  of  time,  which,  while  it 
justifies  the  opinion  of  Huber,  speaks  strongly  in 
favour  of  the  diligent  and  acute  observation  of 
Delia  Roceo,  Dunbar,  and  Golding.  Delia  Rocca's 
queen  had  accidentally  lost  a  leg  in  being  hived, 
the  others  were  distinguishable  by  having  had  one 
of  their  antennae  clipped,  neither  of  which  be- 
reavements prevented  the  fulfilment  of  every  royal 
function. 


CRYSTALLISATION. 

The  particles  of  matter  are  so  small  that  nothing 
is  known  of  their  form,  further  than  the  dis- 
similarity of  their  dift'erent  sides  in  certain  cases, 
which  appears  from  their  reciprocal  attractions 
during  crystallisation  being  more  or  less  powerful, 
according  to  the  sides  they  present  to  one  another. 
Crystallisation  is  an  effect  of  molecular  attraction, 
regulated   by  certain  laws,   according  to   which 
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atoms  of  the  same  kind  of  matter  unite  iu  regular 
forms — a  fact  easily  proved  by  dissolving  a  piece 
of  alum  in  pure  water.  The  mutual  attraction  of 
the  particles  is  destroyed  by  the  -water  ;  but  if  it 
be  evaporated,  they  unite,  and  form  in  uniting, 
eight-sided  figures  called  octahedrons.  These, 
however,  are  not  all  the  same.  Some  have  their 
angles  cut  off,  others  their  edges,  and  some  both, 
while  the  remainder  take  their  regular  form.  It 
is  quite  clear  that  the  same  circumstances  which 
cause  the  aggregation  of  a  few  particles  would,  if 
continued,  cause  the  addition  of  more ;  and  the 
process  would  go  on  as  long  as  any  particles 
remain  free  round  the  primitive  nucleus,  which 
Avould  increase  iu  size,  but  would  remain  un- 
changed in  form,  the  figure  of  the  particles  being 
such,  as  to  maintain  the  regularity  and  smoothness 
of  the  surfaces  of  the  solid  and  their  mutual 
inclinations.  A  broken  crystal  will,  by  degrees, 
resume  its  regular  figure,  when  put  back  again 
into  the  solution  of  alum,  which  shows  that  the 
internal  and  external  particles  are  similar,  and 
have  a  similar  atti-action  for  the  particles  held  in 
solution.  The  original  conditions  of  aggregation, 
which  mnke  the  molecules  of  the  same  substance 
unite  in  diflerent  forms,  must  be  very  numerous, 
since  of  carbonate  of  lime  alone  there  are  many 
hundred  varieties;  and  certain  it  is,  from  the 
motion  of  polarised  light  through  rock  crystal, 
that  a  very  different  arrangement  of  particles  is 
requisite  to  produce  an  extremely  small  change  in 
external  form.  A  variety  of  substances  in  crystal- 
lising combine  chemically  with  a  certain  portion 
of  water,  which  in  a  dry  state  forms  an  essential 
part  of  their  crystals ;  and  according  to  the 
experiments  of  M.  M.  Haidinger  and  Mitscherlich, 
seems  in  some  cases  to  give  the  peculiar  determi- 
nation to  their  constituent  molecules.  These 
gentlemen  have  observed,  that  the  same  substance, 
crystallizing  at  diflerent  temperatures,  unites  with 
different  quantities  of  water,  and  assumes  a 
corresponding  variety  of  forms.  Selenate  of  zinc, 
for  example,  unites  with  three  different  portions 
of  water,  and  assumes  three  different  forms, 
according  as  its  temperature  in  the  act  of  crystal- 
lising is  hot,  lukewarm,  or  cold.  Sulphate  of 
soda,  also,  which  crystallises  at  90  degrees  of 
Fahrenheit,  without  water  of  crystallisation, 
combines  with  water  at  the  ordinary  temperature, 
and  takes  a  different  form.  Heat  appears  to  have 
a  great  influence  on  the  phenomena  of  crystallisa- 
tion, not  only  when  the  particles  of  matter  are 
free,  but  even  when  firmly  united,  for  it  dissolves 
their  union  and  gives  them  another  determination. 
Professor  Mitscherlich,  found  that  prismatic  crys- 
tals of  sulphate  of  nickel  exposed  to  a  summer's 
sun  in  a  close  vessel,  had  their  internal  structure 
so  completely  altered,  without  any  exterior  change, 
that  when  broken  open  they  were  composed  in- 
ternally of  octahedrons  with  square  bases.  The 
original  aggregation  of  the  internal  particles  had 
been  dissolved,  and  a  disposition  given  to  arrange 
themselves  in  a  crystalline  form.  Crystals  of 
sulphate  of  magnesia  and  of  sulphate  of  zinc, 
gradually  heated  in  alcohol,  till  it  boils,  lose  their 
transparency  by  degrees,  and  when  opened  are 
found  to  consist  of  innumerable  minute  crystals, 
totally  different  in  form  from  the  whole  crystals; 
and  prismatic  crystals  of  zinc  arc  changed  in  a 
few  seconds  into  octahedrons,  by  the  heat  of  the 
sun  ;  other  instances  might  be  given  of  the  influence 
of  even  moderate  degrees  of  temperature  on 
molecular  attraction  in  the  interior  of  substances. 
It  must  be  observed,  that  these  experiments  give 


entirely  new  views  with  regard  to  the  constitution 
of  solid  bodies.  We  are  led  from  the  mobility  of 
fluids  to  expect  great  changes  in  the  relative 
positions  of  their  molecules,  which  nnist  be  in 
perpetual  motion  even  in  the  stillest  water  or 
calmest  air  ;  but  we  were  not  prepared  to  find 
motion  to  such  an  e.vtent  in  the  interior  of  solids. 
That  their  particles  are  brought  nearer  by  cold 
and  pressure,  or  removed  farther  from  one  another 
by  heat  might  be  expected ;  but  it  could  not 
have  been  anticipated  that  their  relative  positions 
could  be  so  entirely  changed  as  to  alter  their  mode 
of  aggregation.  It  follows,  from  the  low  tem- 
perature at  which  these  changes  are  effected,  that 
there  is  probably  no  portion  of  inorganic  matter 
that  is  not  in  a  state  of  relative  motion. 

Professor  Mitscherlich's  discoveries  with  regard 
to  the  forms  of  crystallised  substances,  as  connected 
with  their  chemical  character,  have  thrown  ad- 
ditional light  on  the  constitution  of  material 
bodies.  There  is  a  certain  set  of  crystalline  forms 
which  are  not  susceptible  of  variation,  as  the  die 
or  cube,  which  may  be  small  or  large,  but  is 
invariably  a  solid  bounded  by  six  square  surfaces 
or  planes.  Such,  also,  is  the  tetrahedron  or  four- 
sided  solid,  contained  by  four  equal-sided  triangles. 
Several  other  solids  belong  to  this  class,  which  is 
called  the  Tessular  system  of  crystallisation. 
There  are  no  other  crystals  which,  though  bounded 
by  the  same  number  of  sides,  and  having  the  same 
form,  are  yet  susceptible  of  variation  ;  for  instance, 
the  eight-sided  figure  with  a  square  base,  called 
an  octahedron,  which  is  sometimes  fiat  and  low, 
and  sometimes  acute  and  high.  It  was  formerly 
believed,  that  identity  of  form  in  all  crystals  not 
belonging  to  the  Tessular  system,  indicated  identity 
of  chemical  composition.  Professor  Mitscherlich, 
however,  has  shown  that  substances,  differing  to 
a  certain  degree  in  chemical  composition,  have 
the  property  of  assuming  the  same  crystalline  form. 
For  example,  the  neutral  phosphate  of  soda  and 
the  arseniate  of  soda,  crystallise  in  the  very  same 
fonn,  contain  the  same  quantities  of  acid,  alkali, 
and  water  of  crystallisation  ;  yet  they  differ  so  far,- 
that  one  contains  arsenic,  and  the  other  an  equiva- 
lent quantity  of  phosphorus.  Substances  having 
such  properties  are  said  to  be  isomorphous,  that 
is,  equal  in  form.  Of  these  there  are  many  groups, 
each  group  having  the  same  form,  and  similarity 
though  not  identity  of  chemical  composition.  For 
instance,  one  of  the  isomorphous  groups  is  that 
consisting  of  certain  chemical  substances  called 
the  protoxides  of  iron,  copper,  zinc,  nickel,  and 
manganese,  all  of  which  are  identical  in  fonn,  and 
contain  the  same  quantity  of  oxygen,  but  differ  in 
the  respective  metals  they  contain,  which  are, 
however,  nearly  in  the  same  proportion  in  each. 
All  these  circumstance  tend  to  prove,  that  sub- 
stances having  the  same  crysfalline  form  must 
consist  of  ultimate  atoms,  having  the  same  figure, 
and  arranged  in  the  same  order ;  so  tliat  the  form 
of  crystals  is  dependent  on  their  atomic  constitution. 

All  crystallised  bodies  have  joints  or  cleavages, 
at  which  they  split  more  easily  than  in  other 
directions  ;  on  this  property  the  whole  art  of  cut- 
ting diamonds  depends.  Each  substance  splits  in 
a  manner  and  in  forms  peculiar  to  itself.  For 
example,  all  the  hundreds  of  forms  of  carbonate 
of  lime  split  into  six-sided  figures,  called  rhonibo- 
hedrons,  whose  alternate  angles  measure  11)5.55 
degrees  and  75.05  degrees,  however  far  llie  division 
may  be  carried  ;  therefore,  the  ultimate  particle  of 
carbonate  of  lime  is  [jresumed  to  have  that  form. 
However  this  may  be,  it  is  certain  that  all  the 
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various  crystals  of  that  mineral  may  be  formed  by 
building  up  six-sided  solids  of  the  form  described, 
in  the  same  manner  as  children  build  houses  with 
miniature  bricks.  It  may  be  imagined  that  a 
wide  diiference  may  exist  between  the  particles  of 
an  unformed  mass,  and  a  crystal  of  the  same 
substance — bet^veen  the  common  shapeless  lime- 
stone and  the  pure  and  limpid  crystal  of  Iceland 
spar,  yet  chemical  analysis  detects  none ;  their 
ultimate  atoms  are  identical,  cand  crystallisation 
shows  that  the  difference  arises  only  from  the 
mode  of  aggregation.  Besides,  all  substances 
either  crystallise  naturally,  or  may  be  made  to  do 
so  by  art.  Liquids  crystallize  in  freezing,  vapours 
by  sublimation ;  and  hard  bodies,  when  fused, 
crystallise  in  cooling.  Hence  it  may  be  inferred, 
that  all  substances  are  composed  of  atoms,  on 
whose  magnitude,  density,  and  form  their  nature 
and  qualities  depend ;  and  as  these  qualities  are 
unchangeable,  the  ultimate  particles  of  matter 
must  be  incapable  of  -wear — the  same  now  as 
when  created. 


MISCELLANIES. 

Anticipated  Dsstruction  of  Keiv  Gardens. — The 
Earl  of  Surrey,  lord  treasurer  of  Her  Majesty's 
household,  hasjustmade,  on  the  part  of  the  govern- 
ment, an  offer  to  the  council  of  the  Horticultural 
Society,  to  sell  the  whole  of  the  unrivalled  collection 
of  plants  in  the  Botanic  Garden  at  Kew.  This 
far-famed  garden  was  founded  by  a  princess  of  the 
house  of  Saxe-Gotha,  the  illustrious  piedecessor  of 
His  Royal  Highness  Prince  Albert,  and  wife  of 
Frederick,  Prince  of  Wales.  It  was  laid  out  by 
Sir  William  Chambeis.  It  contains,  and  always 
has  contained,  the  finest  colled  ion  in  the  world. 
It  was  a  source  of  great  interest  to  George  the  Third, 
and  to  his  consort,  Queen  Charlotte  ;  and,  in  more 
recent  times,  to  George  the  Fourth,  and  William 
the  Fourth:  the  last-named  monarch  erected  the 
splendid  new  conservatory.  The  whole  expense  of 
the  gardens,  including  every  thing,  even  to  money 
paid  to  the  assistant  gardeners,  does  not  exceed 
lOOOZ.  a  year.  [This  must  be  a  mistake;  2000/. 
is  probably  nearer  the  truth.]  The  council  of  the 
Horticultural  Society  refused  to  purchase,  and  ex- 
pressed their  soirow  and  regret  at  the  offer  having 
been  made,  viewing  it  as  a  national  misfortune. 
Since  the  rejection  of  this  proposal,  we  are  assured 
that  in  a  few  days  the  plants  will  be  given  to  those 
who  ask  them.  The  palm-house,  which  contains 
some  of  the  finest  specimens  in  Europe,  could  not 
be  replaced  under  any  circumstances  ;  the  plants 
must  inevitably  perish,  they  cannot  be  removed  and 
prosper,  for  they  arc  planted  in  the  soil.  The 
collection,  also,  of  Australian  plants  is  unequalled, 
both  in  extent  and  in  the  size  and  beauty  of  the 
specimens;  removal  of  them  will  also  be  followed 
by  destruction.  In  fine,  the  garden  contains  the 
vegetable  treasures  brought  home  by  Captains  Cook, 
Vancouver,  Tuckey,  and  other  distinguished  navi- 
gators ;  and  the  anticipated  abandonment  by  the 
government  is  viewed  by  the  whole  of  the  scientific 
circles  in  the  metropolis  with  feelings  of  the 
deepest  regret. — Lit.  Gazette. 

Electrical  Experiment. — Air  is  constantly  blown 
from  an  electrified  body,  whether  they  be  in  a  state 
of  positive  or  negative  electricity  :  thus  a  wheel 
placed  on  either  of  these  will  yet  revolve  always 
the  same  way,  or  in  a  direction  opposite  to  the  ends 
ef  the  bent  wires.    In  like  manner  a  thick  tapering 


wire  will  still  project  a  stream  of  air,  as  indicated 
by  the  turning  of  a  small  wheel  of  card.  Hence 
the  explication  of  a  seemingly  paradoxical  fact, 
that  any  hot  body  will  cool  faster  if  kept  electrified. 
To  make  this  experiment  in  a  satisfactory  manner, 
gild  a  very  large  mercurial  thermometer,  having  a 
ball  perhaps  of  an  inch  or  an  inch  and  a  half  in 
diameter,  and  a  long  stem  bearing  only  30  or  40 
degrees  ;  suspend  the  instrument  from  an  insulated 
stand,  at  the  distance  of  two  or  three  yards  from 
the  prime  conductor,  with  which  "it  communicates 
by  a  silver  thread,  apply  the  hand  to  the  bulb  of 
the  thermometer  and  heat  it  up  20  degrees  above 
the  temperature  of  the  room,  and  note  the  time  it 
takes  to  fall  to  the  proper  point,  repeat  the  operation, 
and  then  keep  turning  the  machine,  and  the 
mercury  will  be  found  to  sink  down  in  less  than 
half  that  time. 

Cleaning  of  Engravings. — Put  the  engraving 
on  a  smooth  board,  cover  it  thinly  with  common 
salt  finely  pounded ;  pour,  or  squeeze  lemon-juice 
upon  the  salt  so  as  to  dissolve  a  considerable  por- 
tion of  it ;  elevate  one  end  of  the  board,  so  that  it 
may  form  an  angle  of  about  45  or  50  degrees  with 
the  horizon.  Pour  on  the  engraving  boiling  water 
from  a  tea  kettle,  until  the  salt  and  lemon-juice  be 
all  washed  off;  the  engraving  will  then  be  perfectly 
clean,  and  free  from  stains.  It  must  be  dried  on 
the  board,  or  on  some  smooth  surface  gradually.  If 
dried  by  the  fire  or  the  sun,  it  will  be  tinged  with  a 
yellow  color.  Any  one  may  satisfy  himself  of  the 
perfect  efficacy  of  this  method,  by  trying  it  on  an 
engraving  of  small  value. 


CORRESPONDENTS. 

Gbowinr  Plants  in  glass  cases  shall  be  attended  to.  The 
spring  is  the  proper  time  to  make  them. 

Photogenic  Paper,  &e. — Our  correspondent,  (U.B.)  will  find 
all  he  desires  in  Nos.  IV.  and  V. 

J.  Fletcher. — Electrifying  Door  Handles,  &c.,  is  an  ill- 
natured  trick.  We  cannot  assist  hira.  The  other  query 
will  be  answered  shortly. 

C.  R. — We  have  a  letter  written  for  him.  Will  he  oblige  us 
with  his  address  ? 

Red  Coual,  if  broke,  may  be  united  by  the  Armenian  cement, 
(see  No.  14.)  colored  with  lake  or  carmine. 

Tar  and  Water  Gas  — We  have  heard  nothing  more  of  it, 
though  we  have  made  many  inquiries. 

Double  Jet  Blowpipe. — The  account  will  be  given  in  our 
next. 

Soda  Water. — There  is  no  means  of  bottling  this  without  the 
usual  machine,  which  acts  as  a  force-pump.  It  is  wrongly 
called  soda  water,  being  made  from  the  oil  of  vitriol  and 
chalk. 

Musical  Glasses  we  will  bear  in  mind,  but  cannot  attend  to 
the  subject  at  present. 

Ink  for  Marking  Linen. — (See  No.  26.) 

Stanhope  Lens. — The  two  ends  are  ground  of  equal  radii. 

Paper  kor  Manifold  Writers. — (See  No.  16.) 

J.  T. — Soak  them  in  water. 

BuDE  Light,  (see  No.  24.)  It  will  no  doubt  answer  admira- 
bly for  an  exhibition  microscope. 

Seraphink  Keys. — We  know  not  where  such  can  be  pur- 
chased :  most  of  the  wires,  screws,  &c.,  used  by  organ 
builders,  are  sold  at  a  wire  drawer's  in  Drury  Lane,  nearly 
opposite  Long  Acre. 

Received — B.  Wall — D.  I.  O. — Hibernicus — P.  Lavoiser. 
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THE   ELECTRO-TYPE;    OR   ENGRAVING    BY   VOLTAIC   ELECTRICITY. 


We  have  already,  in  page  199,  given  an  account  of 
this  curious  process  ;  since  that  time  we  have  made 
many  experiments  upon  the  subject,  as  vrell  as 
read  the  papers  published  by  its  original  dis- 
coverer, Mr.  Spencer,  of  Liverpool.  So  much 
attention  have  these  last  discoveries  now  excited, 
that  we  believe  a  fuller  description  of  the  process, 
hints  for  its  success,  and  an  account  of  the  simple 
apparatus  employed  will  be  acceptable  to  our 
readers,  especially  when  we  premise  that  the  medals 
thus  formed  are  exquisite  in  delicacy  and  sharpness, 
and  so  easy  to  manufacture,  that  it  is  impossible  to 
err  in  the  process,  or  to  fail  in  its  fulfilment.  It  is 
but  fair,  as  well  as  more  satisfactory,  to  explain  it 
in  Mr.  Spencer's  own  words,  more  especially  as 
they  are  so  plain  and  explicit,  as  to  leave  us  nothing 
more  to  desire.  The  following  paper,  (with  the 
exception  of  the  description  of  apparatus,)  is 
abridged  from  his  papers,  read  before  the  Liverpool 
Society  : — 

"  My  first  essay  was  a  piece  of  thin  copper  jilate 
having  about  four  inches  of  superficies,    witli  an 


equal  sized  piece  of  zinc,  connected  together  with  a 
piece  of  copper  wire.  I  gave  the  copper  a  coating 
of  soft  cement,  consisting  of  bees'  wax,  resin,  and 
a  red  earth — Indian  or  Calcutta  red.  The  plate 
received  its  coating  while  hot.  On  cooling,  I 
scratched  the  initials  of  my  own  name  rudely  on  the 
plate,  taking  special  care  that  the  cement  was  quite 
removed  from  the  scratches,  that  the  copper  might 
be  thoroughly  exposed.  This  was  put  in  action.  In 
a  cylindrical  glass  vessel  about  half  filled  witli  a 
saturated  solution  of  sulphate  of  copper.  I  then 
took  a  common  gas  glass,  similar  to  that  used  to 
enveloj)e  an  Argand  burner,  and  filled  one  end  of  it 
with  plaster  of  I'aris,  to  the  depth  of  three-(|unrter,s 
of  an  inch.  In  this  I  put  sonic  water,  adding  ii 
few  crystals  of  sulpliate  of  soda,  to  excite  action, 
the  plaster  of  Paris  serving  as  a  partition  to  separate 
the  fluids,  but  suificiently  porous  to  allow  the 
electro-chemical  fluid  to  permeate  its  substance. 

"  I  now  bent  the  wires  in  such  a  fi>rm  that  the 
zinc  end  of  the  arrangement  should  lie  in  the  saline 
solution,  while   tlic  copper  cad  should    be   in  the 
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cupreous  one.  The  gas  glass,  with  the  wire,  was 
then  placed  in  the  vessel  containing  the  sulphate 
of  copper. 

"  It  was  then  suffered  to  remain,  and  in  a  few 
hours  I  perceived  that  action  had  commenced,  and 
that  the  portion  of  the  copper  rendered  bare  by  the 
scratches  was  coated  with  the  pure  bright  deposited 
metal,  whilst  all  the  surrounding  portions  were  not 
at  all  acted  on." 

The  various  cuts  introducing  our  present  number, 
will  render  evident  the  foregoing  and  following 
experiments.  Fig.  1  represents  the  apparatus  used 
by  Mr.  Spencer,  as  above  mentioned  ;  A  is  a  glass, 
or  other  vessel,  holding  about  a  pint.  B  is  a 
wooden  cover,  fitted  on  the  top  of  it.  C  is  the  lamp 
glass,  fixed  in  the  middle  of  the  cover,  and  furnished 
with  the  plaster  of  Paris  bottom.  D  is  a  wire 
having  a  piece  of  zinc  at  the  bottom  of  it,  and  a 
wooden  cup,  F,  for  the  sake  of  convenience  of 
connection  at  the  top.  E  is  a  second  wire  passing 
through  the  wooden  top,  and  bent  below,  where  it 
has  the  plate  of  copper  fastened  to  it.  If  the  two 
wires,  D  and  E,  are  soldered,  or  tied  tightly 
together,   the  mercury  cup  may  be  dispensed  with. 

Fig.  2  represents  a  common  drinking  glass, 
having  a  sheet  of  plaster  of  Paris  across  it,  and 
fastened  there  by  a  little  licpiid  plaster  poured  round 
the  edges,  which  not  only  keeps  it  firmly  fixed,  but 
prevents  leaking  from  one  side  to  the  other.  A  is 
the  glass  or  tumbler.  B  is  the  sheet  of  plaster.  C 
is  tlie  plate  of  zinc,  connected  with  a  wire  with  the 
plate  of  copper  at  D.  The  wire  is  in  the  figure 
supported  by  a  forked  piece  of  wood  on  the  top  of 
the  plaster  division,  but  this  is  not  necessary. 

Fig.  3  shows  the  wire  and  its  two  plates  A  and  B, 
soldered  together,  and  ready  for  immersion,  with 
the  exception  of  bending  the  wire. 

Fig.  4  is  an  apparatus  for  the  same  purpose,  and 
of  very  similar  construction  to  No.  1.  A  is  the 
glass  vessel.  B  the  wooden  top.  C  a  tube  formed 
of  porous  earthenware.  D  the  piece  of  zinc.  E  the 
wire  bearing  the  copper  coin  ;  and  F  the  binding 
screw,  which  unites  tightly  the  two  wires  together. 

Fig.  5  is  an  apparatus  upon  a  larger  but  similar 
construction.  A  is  a  square  glass  vessel.  B  a 
plate  of  copper  holding  several  medals  upon  it,  all 
of  which  are  either  united  by  soldering  to  the 
copper  plate,  or  else  united  to  it  by  a  drop  of 
quicksilver  on  the  edge  of  the  medal.  C  is  a  box 
made  of  plaster  of  Paris,  fitting  into  the  glass  box 
A,  but  prevented  touching  the  bottom  of  it,  either 
by  props  underneath,  or  else  projecting  ledges  at 
each  end.  D  is  the  plate  of  zinc.  E  is  the  screw 
that  binds  together  the  two  wires, — by  this  simple 
apparatus  a  number  of  objects  may  be  made  at 
once. 

"  To  Engrave  in  Relief  on  a  Plate  of  Copper. — 
Take  a  plate  of  copper,  such  as  are  in  use  among 
engravers.  It  is  not  essential  that  it  should  be 
highly  polished. 

"  Have  a  piece  of  copper  wire  neatly  soldered  to 
the  back  part  of  it,  and  then  give  it  a  coating  of 
the  cement  already  mentioned.  This  is  best 
done  by  heating  the  plates  as  well  as  the  wax  ; 
or,  to  level  the  vvax  after  it  has  had  a  coat,  hold  the 
back  part  of  the  plate  over  a  charcoal  fire,  or  spirit 
lamp — taking  care  to  hold  it  level. 

"  Then  write,  or  draw  tlio  design,  on  the  wax,  with 
a  black-lead  j)encil  or  a  point.  The  wax  must  now 
be  cut  through  with  a  graver,  or  a  steel  point — 
taking  especial  care  that  the  copper  is  exposed  en 
every  line. 


"  It  must  now  be  immersed  in  dilute  nitric  acid — • 
say,  three  parts  water  to  one  acid.  It  will  be  at 
once  seen  whether  it  is  strong  enough,  by  the  green 
color  of  the  solution,  and  the  bubbles  of  nitrous 
gas  eliminated.  Let  it  remain  long  enough  to  allow 
the  exposed  lines  on  the  plate  to  be  slightly  cor- 
roded, that  the  wax  (which  gets  into  the  pores  of 
the  copper  during  the  heating  process),  may  be 
thoroughly  got  rid  of.  Practice  will  determine  this 
better  than  any  rules. 

"  The  plate  is  now  ready  to  be  placed  in  the 
voltaic  apparatus.  After  the  voltaic  copper  has 
been  deposited  in  the  lines  engraved  in  the  wax, 
the  surface  of  the  formation  will  be  found  to  be 
rough,  more  or  less,  according  to  the  quickness  of 
the  action.  To  remedy  this,  rub  the  surface  with  a 
piece  of  smooth  flag  or  pumice-stone,  with  water. 
Then  heat  the  plate,  and  wash  off  the  wax  ground- 
work with  spirits  of  turpentine  and  a  brush.  The 
plate  is  now  ready  to  be  printed  from  at  an 
ordinary  press. 

"  Tu  Deposit  a  Solid  Voltaic  Plate,  having  the 
Lines  in  Relief. — Take  a  plate  of  copper,  lead, 
silver,  or  type-metal,  of  the  required  size,  and 
engrave  in  it,  to  the  depth  requisite  to  print  from, 
when  in  relief. 

"  Contrary  to  ordinary  engraving,  the  lines  must 
be  flat  at  the  bottom,  and  as  nearly  as  possible  of 
the  same  depth,  when  so  engraved,  (should  the 
plate  be  copper  or  silver),  heat  it,  and  then  apply  a 
little  bees'  wax,  (what  is  termed  virgin  wax  is 
preferable,)  mLxed  with  a  very  small  proportion  of 
spirits  of  turpentine  ;  and  give  the  plate  a  coating 
of  it.  It  may  be  laid  on  in  a  lump  ;  and  the  heat 
of  the  plate  should  be  sufficient  to  melt  it.  When 
on  the  eve  of  cooling,  the  plate  should  be  wiped 
clean,  and  all  the  wax  taken  off, — as  sufficient  will 
have  entered  the  pores  of  the  plate  to  prevent  the 
voltaic  copper  from  adhering. 

"  Then  solder  a  piece  of  copper  wire. 

"  The  plate  must  now  receive  a  couple  of  coats 
of  thick  varnish  on  the  back  and  edges,  (a  prepara- 
tion of  shell-lac  and  alcohol  does  very  well.)  I 
prefer,  if  the  plate  is  large,  to  imbed  it  with 
plaster  of  Paris  or  Roman  cement,  in  a  box  the 
size  of  the  plate,  allowing  the  wooden  edge  of  the 
box  to  project  just  as  much  above  the  surface  of 
the  plate,  as  you  wish  the  thickness  of  the  voltaic 
one  to  be.  (Care  must  be  taken,  to  keep  the 
engraved  surface  of  the  plate  clean.) 

"  It  is  now  ready  to  be  placed  in  the  apparatus 
to  be  deposited  on. 

"  Should  the  plate  be  lead,  or  what  is  still  better, 
type-metal,  the  preparation  of  wax  does  not  require 
to  be  given  to  the  plate,  as,  when  it  is  deposited 
on  to  the  given  thickness,  applying  heat  is  sufficient 
to  loosen  the  plates." 

(To  be  continued  in  our  next.) 


PHENOMENA    OF    SPRINGS. 

(Resumed  from  page  3S0,  and  conoluded.) 

Mineral  and  Thermal  Springs. — Almost  all 
springs,  even  those  which  we  consider  the  purest, 
arc  impregnated  with  some  foreign  ingredients, 
which,  being  in  a  state  of  chemical  solution,  are 
so  intimately  blended  with  the  water,  as  not  to 
affect  its  clearness,  while  they  render  it,  in  general, 
more  agreeable  to  our  taste,  and  more  nutritious 
tlian  rain-water.     But  the  springs  called  mineral 
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contain  an  unusual  abundance  of  earthy  matter  in 
solution,  and  the  substances  witli  whicli  they  arc 
impregnated  correspond  remarkably  with  those 
evolved  in  a  gaseous  form  by  volcanos.  Many  of 
these  springs  are  thermal,  and  they  rise  up  ♦hjabg^' 
all  kinds  of  rock  ;  as,  for  example,  through  graEte, 
gneiss,  limestone,  or  lava,  but  are  most  frequent  in 
volcanic  regions,  or  where  violent  earthquakes 
have  occurred  at  eras  comparatively  modern. 

The  water  given  out  by  hot  springs  is  generally 
more  voluminous  and  less  variable  in  quantity 
at  different  seasons  than  that  proceeding  from  any 
others.  In  many  volcanic  regions,  jets  of  steam, 
called  by  the  Italians  sliifas,  issue  from  fissures, 
at  a  temperature  high  above  the  boiling  point,  as 
in  the  neighbourhood  of  Naples,  and  in  the  Lipari 
Isles,  and  are  disengaged  unceasingly  for  ages. 
Now,  if  such  columns  of  steam,  which  are  often 
mixed  with  other  gases,  should  be  condensed 
before  reaching  the  surface,  by  coming  in  contact 
with  strata  filled  with  cold  water,  they  may  give 
rise  to  thermal  and  mineral  springs  of  every  degree 
of  temperature.  It  is,  indeed,  by  this  means  only, 
and  not  by  hydrostatic  pressure,  that  we  can 
account  for  the  rise  of  such  bodies  of  water  from 
great  depths ;  nor  can  we  hesitate  to  admit  the 
adequacy  of  the  cause,  if  we  suppose  the  expansion 
of  the  same  elastic  fluids  to  be  sufficient  to  raise 
columns  of  lava  to  the  lofty  summits  of  volcanic 
mountains.  Several  gases,  the  carbonic  acid  in 
particular,  are  disengaged  in  a  free  state  from  the 
soil  in  many  districts,  especially  in  the  regions  of 
active  or  extinct  volcanos ;  and  the  same  are  found 
more  or  less  intimately  combined  with  the  waters 
of  all  mineral  springs,  both  cold  and  thermal. 
Dr.  Daubeny  and  other  writers  have  remarked, 
not  only  that  these  springs  are  most  abundant  in 
volcanic  regions,  but  that  when  remote  from  them, 
their  site  usually  coincides  with  the  position  of 
some  great  derangement  in  the  strata  ;  a  fault,  for 
example,  or  great  fissure,  indicating  that  a  channel 
of  communication  has  been  opened  with  the 
interior  of  the  earth  at  some  period  of  local 
convulsion. 

These  springs  derive  their  chief  importance  to 
the  geologist  from  the  quantity  and  quality  of  the 
earthy  materials  which  they  hold  in  solution. 
These  consist  of  a  great  variety  of  substances ; 
but  the  most  predominant  are,  carbonate  of  lime, 
carbonic  and  sulphuric  acids,  iron,  silica,  magnesia, 
alumine,  and  salt,  besides  petroleum,  or  liquid 
bitumen,  and  its  various  mollifications,  such  as 
giineral  pitch,  naphtha,  and  asphaltum. 

Calcareous  Springs. — Our  first  attention  is 
naturally  directed  to  springs  which  are  highly 
charged  with  calcareous  matter;  for  these  produce 
a  variety  of  phenomena  of  much  interest.  It  is 
known  that  rain-water  has  the  property  of  dis- 
solving the  calcareous  rocks  over  which  it  flows, 
and  thus,  in  the  smallest  ponds  and  rivulets,  uiatter 
is  often  supplied  for  the  earthy  secretions  of  testa- 
cea,  and  for  the  growth  of  certain  plants  on  which 
they  feed.  But  many  springs  hold  so  much  carbonic 
acid  in  solution,  that  they  are  enabled  to  dissolve 
a  much  larger  quantity  of  calcareous  matter  than 
rain-water ;  and  when  the  acid  is  dissipated  in 
the  atmosphere,  the  mineral  ingredients  are  thrown 
down,  in  the  form  of  tufa,  or  travertin. 

Sulphureous  and  Gypseous  Springs. — The  quan- 
tity of  other  mineral  ingredients  wherewith  springs 
in  general  are  impregnated,  is  insignificant  iu 
comparison  to  lime,  and  this  earth  is  most  fre- 
quently combined  with  carbonic  acid.  But,  as 
sulphuric  acid  and  sulphuretted  hydro^^cn  are  very 


frequently  supplied  by  springs,  gypsum  may 
perhaps,  be  deposited  largely  in  certain  seas  and 
lakes.  The  gypseous  precipitates,  however,  hither- 
to known  on  the  land,  appear  to  be  confined  to  a 
very  few  springs,  Tiiose  at  Baden,  near  Vienna, 
which  feed  the  public  bath,  may  be  cited  as 
examples.  Some  of  those  supply,  singly,  from 
600  to  loot)  cubic  feet  of  water  per  hour,  and 
deposit  a  fine  powder,  composed  of  a  mixture  of 
sulphate  of  lime,  with  sulphur  and  muriate  of 
lime. 

Siliceous  Spririgs. —  Azores. —  In  order  that 
water  should  hold  a  very  large  quantity  of  silica 
in  solution,  .it  seems  necessary  that  it  should  be 
raised  to  a  high  temperature;  and  as  it  may  retain 
a  greater  lieat  under  the  pressure  of  the  sea  than 
in  the  atmosphere,  submarine  springs  may,  perhaps, 
be  more  charged  witli  silex  than  any  to  wliich  we 
have  access.  The  hot  springs  of  the  Valle  das 
Furnas,  in  the  island  of  St.  Miciiael,  rising  through 
volcanic  rocks,  precipitate  vast  quantities  of 
siliceous  sinter,  as  it  is  usually  termed.  Around  the 
circular  basin  of  the  largest  spring,  which  is 
between  twenty  and  thirty  feet  in  diameter, 
alternate  layers  are  seen  of  a  coarser  variety  of 
sinter  mixed  with  clay,  nicluding  grass,  ferns,  and 
reeds  in  difiercnt  states  of  pelrifacuon.  Wherever 
the  water  has  fiowed,  sinter  is  found  rising  in  some 
places  eight  or  ten  inches  above  the  ordinary  level 
of  the  stream.  The  herbage  and  leaves,  more  or 
less  incrusted  with  silcx,  are  said  to  exhibit  all 
the  successive  steps  of  petrilaction,  from  the  soft 
state  to  a  complete  conversion  into  stone  ;  but,  in 
some  instances,  alumina,  which  is  like\vise  de- 
posited from  the  hot  waters,  is  the  mineralizing 
material.  Branches  of  the  same  ferns  which  now 
flourish  in  the  island  are  found  completely  petriiied, 
preserving  the  same  api)earance  as  wlien  vegetating, 
except  that  they  acquire  an  ash-grey  color.  Frag- 
ments of  wood,  and  one  entire  bed  from  three  to 
five  feet  in  depth,  composed  of  reeds  now  common 
in  the  island,  have  become  completely  mineralized. 

Ferruyinuus  Springs. — The  waters  of  almost  all 
springs  contain  some  iron  in  solution  ;  anil  it  is  a 
fact  familiar  to  all,  that  many  of  them  are  so 
copiously  impregnated  with  this  metal,  as  to  stain 
the  rocks  or  herbage  through  which  they  pass,  and 
to  bind  together  sand  and  gravel  in  solid  masses. 
We  may  naturally,  then,  conclude  that  this  iroii,_ 
which  is  constantly  conveyed  from  the  interior  of 
the  earth  into  lakes  and  seas,  and  which  does  not 
escape  again  from  them  into  tin;  atmosphere  by 
evaporation,  must  act  as  a  coloring  and  cementing 
principle  in  the  subaqueous  deposits  now  in 
progress.  It  will  be  afterwards  seen  that  many 
sandstones  and  other  rocks  iu  the  sedimentary 
strata  of  ancient  lakes  and  seas  are  bound  together 
or  colored  by  iron,  and  this  fact  presents  us  with 
a  striking  point  of  analogy  between  tlie  stale  of 
things  at  very  different  epochs.  In  thoso  older 
formations  we  meet  with  great  abundance  of  car- 
bonate and  sulphuret  of  iron  ;  and  in  chalybeate 
waters  at  present,  this  nielal  is  most  freiiuciiliy 
in  the  state  of  a  carbonate,  as  in  those  of 
Tunbridgc,  for  example.  Sulphuric  acid,  however, 
is  often  the  solvent,  which  is  in  many  cases 
derived  from  the  decomposition  of  pyrites. 

Jirine  Springs. —  Cheshire. —  So  great  is  the 
quantity  of  muriate  of  soda  in  some  springs,  th.it 
they  yield  one  fourth  of  their  weight  in  salt. 
They  are  rarely,  however,  so  saturated,  and 
generally  contain,  intermixed  with  salt,  carbouatu 
and  sulphate  of  lime,  magnesia,  and  other  mineral 
ingredients.     The   brine  springs  of  Clieshire  ire 
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the  richest  in  our  country ;  those  of  Barton  and 
Northwich  being  almost,  and  those  of  Droitwich 
fully  saturated.  They  are  known  to  have  flowed 
for  more  than  1000  years,  and  the  quantity  of  salt 
Avhich  they  have  carried  into  the  Severn  and 
Mersey  must  be  enormous.  These  brine  springs 
rise  up  through  strata  of  sandstone  and  red  marl, 
which  contain  large  beds  of  rock  salt.  The  origin 
of  the  brine,  therefore,  may  be  derived  in  this  and 
many  other  instances  from  beds  of  fossil  salt ;  but 
as  muriate  ol  soda  is  one  of  the  products  of 
volcanic  emanations  and  of  springs  in  volcanic 
regions,  the  original  source  of  salt  may  be  as  deep 
seated  as  that  of  lava. 

Carbonated  Springs. — Auvergne. — Carbonic  acid 
gas  is  very  plentifully  disengaged  from  springs  in 
almost  all  countries,  but  particularly  near  active 
or  extinct  volcanos.  This  elastic  fluid  has  the 
property  of  decomposing  many  of  the  hardest 
rocks  with  which  it  comes  in  contact,  particularly 
that  numerous  class  in  whose  composition  felspar 
is  an  ingredient.  It  renders  the  oxide  of  iron 
soluble  in  water,  and  contributes,  as  was  before 
stated,  to  the  solution  of  calcareous  matter.  In 
volcanic  districts  these  gaseous  emanations  are  not 
confined  to  springs,  but  rise  up  in  the  state  of  pure 
gas  from  the  soil  in  various  places.  The  Grotto 
del  Cane,  near  Naples,  affords  an  example,  and 
prodigious  quantities  are  now  annually  disengaged 
from  every  part  of  the  Lirnague  d' Auvergne,  where 
it  appears  to  have  been  developed  in  equal  quantity 
from  time  immemorial.  As  the  acid  is  invisible, 
it  is  not  observed,  except  an  excavation  be  made 
wherein  it  immediately  accumulates,  so  that  it 
■will  extinguish  a  candle.  There  arc  some  springs 
in  this  district,  where  the  water  is  seen  bubbling 
and  boiling  up  with  much  noise,  in  consequence 
of  the  abundant  disengagement  of  this  gas.  The 
whole  vegetation  is  aflected,  and  many  trees,  such 
as  the  walnut,  flourish  more  luxuriantly  than  they 
would  otherwise  do  in  the  same  soil  and  climate — 
the  leaves  probably  absorbing  carbonic  acid. 

Petroleum  Springs. — Springs  impregnated  with 
petroleum,  and  the  various  minerals  allied  to  it, 
as  bitumen,  naplitha,  asphaltum,  and  pitch,  are 
very  numerous,  and  are,  in  many  cases,  undoubt- 
edly connected  with  subterranean  f.res,  which 
raise  or  sublime  the  more  subtle  parts  of  the 
bituminous  matters  contained  in  rocks.  Many 
springs  in  the  territory  of  Modena  and  Parma,  in 
Italy,  produce  petroleum  in  abundance  ;  but  the 
most  powerful,  perhaps,  yet  known,  are  those  on 
the  Irawadi,  in  the  Burman  empire.  In  one 
locality  there  are  520  wells,  which  yield  annually 
400,000  hogsheads  of  petroleum. 

Fluid  bitumen  is  seen  to  ooze  from  the  bottom 
of  the  sea,  on  both  sides  of  the  island  of  Trinidad, 
and  to  rise  up  to  the  surface  of  the  water.  Near 
Cape  La  Braye  there  is  a  vortex  which,  in  stormy 
weather,  according  to  Captain  Mallet,  gushes  out, 
raising  the  water  five  or  six  feet,  and  covers  the 
surface  for  a  considerable  space  with  petroleum, 
or  tar;  and  the  same  author  quotes  Gumilla,  as 
stating  in  his  "  Description  of  the  Orinoco,"  that 
about  seventy  years  ago,  a  spot  of  land  on  the 
western  coast  of  Trinidad,  near  half  way  between 
the  capital  and  an  Indian  village,  sank  suddenly, 
and  was  immediately  replaced  by  a  small  lake  of 
pitch,  to  the  great  terror  of  the  inhabitants. 

Pitch  Lake  of  Trinidad. — It  is  probable  that 
the  great  pitch  lake  of  Trinidad  owes  its  origin  to 
a  similar  cause ;  and  Dr.  Nugent  has  justly 
rcmaiked,  that  in  that  district  all  the  circumstances 
ai'c  now  combined  from  which  deposits  of  pitch 


may  have  originated.  The  Orinoco  has  for  ages 
been  rolling  down  great  quantities  of  woody  and 
vegetable  bodies  into  the  surrounding  sea,  where, 
by  thTsjiifluences  of  currents  and  eddies,  they  may 
lie  arr<^ted  and  accumulated  in  particular  places. 
TlM^fi€quent  occurrence  of  earthquakes  and  other 
indications  of  volcanic  action  in  those  parts  lend 
countenance  to  the  opinion,  that  these  vegetable 
substances  may  have  undergone,  by  the  agency  of 
subterranean  fire,  those  transformations  and 
chemical  changes  which  produce  petroleum,  and 
this  may,  by  the  same  causes,  be  forced  up  to  the 
surface,  where,  by  exposure  to  the  air,  it  becomes 
inspissated,  and  forms  the  difi'erent  varieties  of 
pure  and  earthy  pitch,  or  asphaltum,  so  abundant 
in  the  island. 


VENTRILOQUISM. 

(From  Dr.  Arnott's  Physics.  J 

Ventriloquism  is  the  name  commonly  given  to 
the  art  by  which  an  individual  can  assume  charac- 
ters of  voice  and  speech  which  are  not  natural  to 
him,  and  thus,  although  alone,  can  imitate  closely 
a  conversation  held  between  two  or  more  persons. 

The  most  remarkable  diversity  is  obtained  by 
speaking  during  inspiration  instead  of,  as  usual, 
during  expiration.  The  voice  so  produced  is 
more  feeble  than  the  ordinary  voice,  and  when 
accompanied  by  other  circumstances  favoring  the 
illusion,  it  may  suggest  very  completely  the  idea 
of  a  boy  calling  from  the  bottom  of  a  pit,  or  from 
the  interior  of  a  chimney,  &c.  An  unsuspecting 
peasant  may  be  tricked  into  unloading  his  hay- 
waggon  by  an  expert  ventriloquist,  who  makes  him 
believe  that  there  is  a  poor  child  packed  under 
the  heap  and  ready  to  be  smothered  there. 

A  person,  by  a  little  practice,  may  acquire  the 
power  of  producing,  without  the  slightest  apparent 
motion  of  the  lips  or  countenance,  all  the  articu- 
lations except  the  labial,  and  of  them  the  F,  V, 
and  M,  may  be  tolerably  imitated  by  parts  behind ; 
hence  by  avoiding  words  in  which  P  and  B  occur, 
such  person  may  speak  without  visible  movement 
of  the  organs,  and  if  he  assume  the  attitude  of  a 
listener,  he  may  make  the  deception  of  ventrilo- 
quism complete.  The  idea  which  some  authors 
have  had  (see  Good's  Study  of  Medicine,  SgcJ 
that  the  articulations  of  the  ventriloquist  are  not 
produced  by  the  tongue  and  mouth,  as  in  common 
speech,  is  altogether  an  error.  The  art,  carried 
to  a  certain  degree,  is  not  very  difficult,  as  any 
person  may  ascertain  who  tries  it,  after  considering 
minutely  the  nature  of  common  speech. 

There  are  also  striking  varieties  of  voice  pro- 
ducible by  speaking  with  a  more  acute  or  gTave 
pitch  than  usual,  and  with  diiferent  degrees  of 
contraction  of  tlic  mouth ;  but  these  may  be  more 
properly  called  imitations  than  ventriloquis7n. 

The  variety  of  eflect  in  sound  which  the  human 
organs  are  capable  of  producing  is  truly  surprising. 
There  are  adepts  in  the  art  of  imitations,  who  not 
only  mimic  the  speech  of  all  ages  and  conditions 
of  the  human  race,  but  the  songs  of  birds,  the 
cries  of  animals,  and  even  not  a  few  of  the  sounds 
of  inanimate  things.  Many  of  these  performan- 
ces become  in  the  highest  degree  ludicrous,  and 
furnish  favourite  amusements  in  our  theatres.  A 
Mr.  Henderson,  of  London,  about  the  end  of  the 
eighteenth  century,  used  to  kill  his  calf,  as  he 
called  it,  to  crowded  houses  every  night.  After 
dropping  a  screen  between  him  and  the  audience, 
he  caused  to  issue  from  behind  it  all  the  sounds, 
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even  to  the  minutest  particular,  -which  may  be 
heard  while  a  calf  is  falling  a  victim  in  the 
slaughter-house ;  the  conversation  of  the  butchers, 
the  struggling  and  bellowing  and  quick  br||fl|ii]g 
of  the  frightened  animal,  the  whetting  '^^Blc 
knife,  the  plunge,  the  gush,  the  agony  ;3Hpd 
revolting  as  the  occasion  is  in  itself,  the  imitation 
was  so  true  to  nature,  that  thousands  eagerly  went 
to  witness  the  art  of  the  mimic. 

The  following  cases  of  inanimate  sound  may  be 
closely  imitated  by  vhe  mouth  : — The  working  of 
a  grindstone,  including  the  noise  of  the  water  into 
wjiich  it  dips,  the  rough  attrition  of  the  steel  upon 
it,  and  the  various  changes  occurring  with  change 
of  the  pressure ; — the  working  of  a  saw  cutting 
wood ; — the  uncorking  of  a  bottle,  and  the  gug- 
gling noise  of  decanting  its  contents; — the  sound 
of  air  rushing  into  a  room  in  a  winter  night  by  a 
crevice  or  key-hole — and  many  others. 


ENAMELLING. 

(Resumed  from  page  3S4,  and  concluded.) 

Composition  of  the  White  Enamel. — The  exact 
composition  of  the  opaque  white  enamel  is  a  matter 
of  considerable  importance.  A  good  enamel  of 
this  kind,  fit  to  be  applied  to  porcelain  and  metals, 
should  be  of  a  very  clear  fine  white,  so  nearly 
opaque,  as  only  to  be  translucent  at  the  edges  ; 
and  at  a  moderate  red  heat  it  should  run  into 
that  kind  of  paste,  or  imperfect  fusion,  which 
allows  it  to  extend  itself  freely  and  uniformly,  and 
to  acquire  a  glossy  even  surface,  without,  however, 
fully  melting  into  a  thin  glass.  The  opaque  white 
of  this  enamel  is  given  by  the  oxide  of  tin,  which 
possesses,  even  in  a  small  proportion,  the  property 
of  rendering  vitrescent  mixtures  white  and  opaque  ; 
or  in  still  less  proportion,  milky  ;  and  when  other- 
wise colored,  opalescent.  The  oxide  of  tin  is  always 
mixed  with  three  or  four  times  its  quantity  of  oxide 
of  lead  ;  and  it  appears  necessary  that  the  metals 
should  be  previoualy  mixed  by  melting,  and  the 
alloy  then  calcined.  The  following  are  the  direc- 
tions given  by  M.  Clouet  for  the  composition  of 
this  enamel : — 

Mix  100  parts  of  pure  lead  with  20  to  25  of  the 
best  tin,  and  bring  them  to  a  low  red  heat  in  an 
open  vessel.  The  mixture  then  burns  nearly  as 
rapidly  as  charcoal,  and  oxidates  very  fast.  Skim 
off  the  crusts  of  oxide,  successively  formed,  till  the 
whole  is  thoroughly  calcined.  It  is  better  then  to 
mix  aU  the  skimmings,  and  again  heat  as  before, 
till  no  flame  arises  from  tlicm,  and  the  whole  is  of 
an  uniform  grey  color.  Take  100  parts  of  this 
oxide,  100  of  sand,  and  25  or  30  of  common  salt, 
and  melt  the  whole  in  a  moderate  heat.  This  gives 
a  greyish  mass,  often  porous  and  apparently  im- 
perfect, but  which,  however,  runs  to  a  good  enamel 
when  afterwards  heated.  This  is  the  enamel  used 
for  porcelain  ;  but  for  metals  and  finer  works,  the 
sanl  is  previously  calcined  in  a  very  strong  heat 
■with  a  fourth  of  its  weight ;  or,  if  a  more  fusible 
compound  is  wanted,  as  much  of  the  oxides  of  tin 
and  lead  as  of  salt  are  taken,  and  the  whole  is 
melted  into  a  white  porous  mass.  This  is  then 
employed  instead  of  the  rough  sand,  as  in  the 
above-mentioned  process. 

The  above  proportions,  however,  are  not  invaria- 
ble, for  if  more  fusibility  is  wanted,  the  dose  of  oxide 
is  increased,  and  that  of  the  sand  diminished  ;  the 
quantity  of  common  salt  remaining  the  same.   The 


sand  employed  ia  this  process,  according  to  M. 
Clouet,  is  not  the  common  sort,  however  fine  ;  but 
a  micaceous  sand,  in  which  the  mica  forms  about 
one-fourth  of  the  mixture. 

Another  Form  of  Composition. — Ncri,  in  his 
valuable  treatise  on  glass  making,  has  long  ago  given 
the  following  proportions  for  the  common  material 
of  aU  the  opaque  enamels,  which  Kunckel  and  other 
practical  chemists  have  confirmed.  Calcine  30 
parts  of  lead,  with  33  of  tin,  with  the  precautious 
mentioned  above.  Take  of  this  calcined  mixed 
oxide  50  pounds,  and  as  much  of  powdered  flints 
(prepared  by  being  thrown  into  water  when  red  hot, 
and  then  ground  to  powder),  and  eight  ounces  of 
salt  of  tartar  ;  melt  the  mixture  in  a  strong  fire 
kept  up  for  ten  hours,  after  which  reduce  the  mass 
to  powder.  This  is  the  common  material  for  the 
opaque  enamels,  and  is  of  a  grey  white  color.  To 
make  this  fine  enamel  quite  white,  mux  sLx  pounds 
of  the  compound  with  48  grains  of  the  best  black 
oxide  of  manganese,  and  melt  in  a  clear  fire. 
When  fully  fused,  throw  it  into  cold  water,  then 
re-melt  and  cool,  as  before,  two  or  three  times,  till 
the  enamel  is  quite  white  and  fine. 

Kunckel  observes  on  this  process,  that  he  tried 
it  without  the  oxide  of  manganese,  but  the  enamel, 
instead  of  being  milk  white,  was  blueish  and  not 
good  ;  so  that  there  is  no  doubt  but  that  this  oxide 
is  highly  important.  If  too  much  is  used,  the 
enamel  becomes  of  a  rose  purple. 

Enamel  of  a  rich  Red  Color. — Colored  enamels 
are  composed  of  a  common  basis,  which  is  a  fusible 
mixture  of  vitrifiable  materials,  and  of  some  me- 
tallic oxide.  In  general,  the  colored  enamels  are 
required  to  be  transparent,  in  which  case  the  basis 
is  a  kind  of  glass,  composed  of  borax,  sand,  and 
oxide  of  lead,  or  other  vitrescent  mixtures  ;  in 
which  the  proportion  of  saline,  or  metallic  flux,  is 
more  or  less  according  to  the  degree  of  heat  that 
the  coloring  oxide  will  bear  without  decomposition. 
When  the  colored  enamel  is  to  be  opaque,  or 
opalescent,  a  certain  portion  of  the  white  opaque 
enamel,  or  of  the  oxide  of  tin,  is  added  to  the 
mixture.  The  most  beautiful  and  costly  color 
known  in  enamelling  is  an  exquisitely  fine  rich  red, 
with  a  purplish  tinge,  given  by  the  salts  and  oxides 
of  gold ;  especially  by  the  purple  precipitate, 
formed  by  tin  in  one  forai  or  other ;  and  by 
nitro-muriate  of  gold  ;  and  also  by  the  fulminating 
gold.  This  beautiful  color  requires  much  skill  in 
the  artist  to  be  fully  brought  out.  It  is  said,  that 
when  most  perfect,  it  should  come  from  the  fire 
quite  colorless,  and  afterwards  receive  its  color  by 
the  flame  of  a  candle.  Gold  colors  will  not  bear  a 
violent  fire. 

Other,  and  common  reds,  are  given  by  the  oxide 
of  iron  ;  but  this  requires  the'  mixture  of  iUumine, 
or  some  other  substance  refractory  in  the  tire, 
otherwise  at  a  full  red  heat,  the  color  will  degene- 
rate into  black. 

Velloiv  Enamel. — Yellow  is  given  either  by  the 
oxide  of  silver  aloue,  or  by  the  oxides  of  lead  and 
antimony,  with  similar  mLxliires  to  those  rtcjuired 
for  iron.  The  silver,  is  as  tender  a  color  as  gold, 
and  is  readily  injured  or  lost  in  a  high  heat. 

Green  Enamel. — Green  is  given  by  the  oxide  of 
copper,  or  it  may  also  be  procured  by  a  mixture  of 
blue  and  yellow  colors. 

Blue  Enamel. — Blue  is  given  by  oxide  of  cobalt ; 
and  this  seems  of  all  enamel  colors,  the  uiost  certain 
and  easily  managoablc. 
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Black  Enamel. — Black  is  produced  by  a  mixture 
of  oxides  of  cobalt  and  manganese. 

The  reader  may  conceive  how  much  the  difficulties 
of  this  nice  art  are  increased,  when  the  object  is 
not  merely  to  lay  an  uniform  colored  glazing  on  a 
metallic  surface;  but  also  to  paint  that  surface 
■with  figures  and  other  designs  that  require  extreme 
delicacy  of  outline,  accuracy  of  shading,  and  selec- 
tion of  coloring.  The  enamel  painter  has  to  work, 
not  with  actual  colors,  but  with  mixtures  which  he 
only  knows  from  experience  will  produce  certain 
colors  after  the  delicate  operation  of  the  fire  ;  and 
to  the  common  skill  of  the  painter,  in  the  arrange- 
ment of  his  pallet  and  choice  of  his  colors,  the 
enameller  has  to  add  much  practical  knowledge  of 
the  chemical  operation  of  one  metallic  oxide  on 
another ;  the  fusibility  of  his  materials  ;  and  the 
utmost  degree  of  heat  at  which  they  will  retain,  not 
only  the  accuracy  of  the  figures  which  he  has  given, 
but  the  precise  shade  of  color  which  he  intends  to 
lay  on. 

Painting  in  enamel  requires  a  succession  of 
firings  ;  first  of  the  ground  which  is  to  receive  the 
design,  and  which  itself  requires  two  firings,  and 
then  of  the  different  parts  of  the  design  itself.  The 
ground  is  laid  on  in  the  same  general  way  as  the 
common  watch  face  enamelling,  already  described. 
The  colors  are  the  different  metallic  oxides,  melted 
with  some  vitrescent  mixture,  and  ground  to  ex- 
treme fineness.  These  are  worked  up  with  an 
essential  oil  (that  of  spikenard  is  preferred,  and 
next  to  it  oil  of  lavender)  to  the  proper  consistence 
of  oil  colors,  and  are  laid  on  with  a  very  fine  hair 
brush.  The  essential  oil  should  be  very  pure,  and 
the  use  of  this,  rather  than  of  any  fixed  oil,  is, 
that  the  whole  may  evaporate  completely  in  a 
moderate  heat,  and  leave  no  carbonaceous  matter 
in  contact  with  the  color  when  red  hot,  which  might 
affect  its  degree  of  oxidation,  and  thence  the  shade 
of  color  which  it  is  intended  to  produce.  As  the 
color  of  some  vitrified  metallic  oxides  (such  as 
that  of  gold),  will  stand  at  a  very  moderate  heat, 
whilst  others  will  bear,  and  even  require  a  higher 
temperature  to  be  properly  fixed,  it  forms  a  great 
part  of  the  technical  skill  of  the  artist  to  supply 
the  different  colors  in  proper  order  ;  fixing  those 
shades  which  are  produced  by  the  colors  that  will 
endure  the  highest,  and  finishing  with  those  that 
demand  the  least  heat.  The  outline  of  the  design 
is  first  traced  on  the  enamel,  ground  and  burnt  in  ; 
after  which,  the  parts  are  filled  up  gradually  by 
repeated  burnings,  to  the  last  and  finest  touches  of 
the  tenderest  enamel. 

Transparent  enamels  are  scarcely  ever  laid  upon 
any  other  metal  than  gold,  on  account  of  the  dis- 
coloration produced  by  other  metals,  as  already 
explained,  If,  however,  copper  is  the  metal  used, 
it  is  first  covered  with  a  thin  enamel  coating,  over 
•which  gold  leaf  is  laid  and  burnt  in,  so  that,  in  fact, 
itisstiU  this  metal  that  is  the  basis  of  the  ornamen- 
tal enamel.  With  regard  to  the  vast  number  of 
important  minutife  in  the  selection  and  order  of 
applying  the  colors,  the  management  of  the  fire, 
&c.  &c.,  almost  the  whole  of  what  is  known,  on 
this  subject,  is  confined  to  the  practical  artist. 

PLASTER  CASTS  OF  FOLIAGE,  &c. 

The  following  are  the  particulars  of  Mr.  Deeble's 
process  :  The  leaf,  as  soon  as  convenient  after  being 
gathered,  is  to  be  laid  on  fine-grained  moist  sand, 
in  a  perfectly  natural  position  ;   having  that  surface 


uppermost  which  is  to  form  the  cast ;  and  being 
banked  up  by  sand,  in  order  that  it  may  be  perfectly 
supported.  It  is  then,  by  means  of  a  broad  camel- 
haitj^rush,  to  be  covered  over  with  a  thin  coating 
oi'-'n^  and  Burgundy-pitch,  rendered  fluid  by  heat. 
The  leaf  being  now  removed  from  the  sand  and 
dipped  in  cold  water,  the  wax  becomes  hard,  and  at 
the  same  time  sufficiently  tough  to  allow  tlie  leaf  to 
be  ripped  off  without  altering  its  form.  This  being 
done,  the  wax  mould  is  placed  on  moist  sand,  and 
banked  up  as  the  leaf  itself  was  ;  it  is  then  covered 
with  plaster  of  Paris  made  thin,  care  being  taken 
that  the  plaster  is  accurately  forced  into  all  the 
interstices  of  the  mould  by  means  of  a  camel-hair 
brush.  As  soon  as  the  plaster  is  set,  the  warmth 
thus  produced  softens  the  wax,  which  in  consequence 
of  the  moisture  of  the  plaster  is  prevented  from 
adhering  thereto  ;  and  with  a  little  dexterity  it  may 
be  rolled  up,  parting  completely  from  the  cast, 
without  injuring  it  in  the  smallest  degree. 

Casts  thus  obtained  are  very  perfect,  have  a 
high  relief,  and  are  excellent  models,  either  for  the 
draughtsman,  or  for  the  moulder  of  architectural 
ornaments. 


BRONZING. 

What  is  called  bronzing  is  giving  to  the  articles 
au  appearance  similar  to  that  assumed  by  statues, 
and  other  ornamental  works,  which  are  made  of 
the  compound  of  copper  and  tin,  known  under  the 
name  of  bronze.  In  them  the  metallic  surface 
becomes  corroded  by  exposure,  and  in  general 
appears  of  an  intense  green  color ;  whilst  the 
more  prominent  parts,  being  most  subjected  to 
friction,  retain  a  portion  of  metallic  lustre. 

Different  modes  of  producing  this  effect  are 
pursued ;  but  they  all  consist  in  covering  the 
figure  to  be  bronzed,  either  with  water  or  oil  paint, 
of  the  desired  color,  and  then  rubbing  a  metallic 
powder  upon  the  projecting  parts. 

The  first  thing  to  be  attended  to  in  this  art,  is 
the  preparation  of  the  bronze  to  be  used.  Many 
receipts  have  been  given  for  preparing  this,  but  the 
two  following  we  think  decidedly  the  cheapest, 
and  the  best  we  have  seen. 

Receipt  for  making  Green  Bronze. — Take  one 
quart  of  stong  vinegar ;  half  an  ounce  of  mineral 
green ;  half  an  ounce  of  raw  umber ;  half  an 
ounce  of  sal-ammoniac ;  half  an  ounce  of  gum- 
arabic  ;  two  ounces  of  French  berries  ;  half  an 
ounce  of  copperas ;  and  about  three  ounces  of 
green  oats,  if  these  can  be  procured;  although,  if 
they  cannot,  the  preparation  will  succeed  perfectly 
well  without  them.  Dissolve  the  different  salts 
and  gums,  in  small  portions  of  vinegar;  then  mix 
the  whole  in  a  strong  earthen  vessel,  adding  the 
berries  and  the  oats,  over  a  gentle  fire  :  bring  the 
compound  to  boil.  Then  allow  it  to  cool,  and 
filter  it  through  a  flannel  bag,  when  the  bronze 
will  be  fit  for  use. 

Receipt  for  making  Bronze  commonly  used  by 
Brass-founders. — Take  one  English  pint  of  strong 
vinegar ;  one  ounce  of  sal-ammoniac ;  half  an 
ounce  of  alum ;  a  quarter  of  au  ounce  of  arsenic  : 
dissolve  them  in  the  vinegar,  and  the  compound  is 
fit  for  use.  We  know  brass-founders  who  have 
been  in  the  habit  of  using  this  cheap  composition 
for  several  years  ;  and,  where  the  metal  is  good, 
it  is  very  seldom  found  to  fail. 

The  bronze  being  now  prepared,  the  next  thing 
to  be  attended  to  is  the  cleaning  of  the  brass- 
work  to  be  bronzed  ;  and  the  best  method  for 
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Cleaniyig  work  previous  to  using  Bronze  \%  cither 
by  filingr,  turning,  rubbing  with  sand-paper,  or 
dipping  in  aqua-fortis.  It  is  at)Solutely  necessary, 
in  order  to  be  successful,  to  liave  the  work  well 
cleaned,  and  free  from  grease,  especially;  and"the 
latter  of  these  methods  is  certainly  the  best,  fl,nd 
therefore  ought  always  to  be  used  wlien  it'  is 
■wished  to  succeed  particularly  -well,  although  any 
of  the  above  methods  are  perfectly  sulhcient  for 
ordinary  purposes. 

Having  thus  got  the  bronze  and  the  work  ready, 
we  now  proceed  to  describe  the  manner. 

Bronzing  Brass-work. — This  must  be  done  with 
a  small  brush,  and  great  care  must  be  taken  to 
keep  the  work  constantly  wet  with  tlic  liquid,  to 
prevent  it  from  turning  green.  \A'hen  the  color 
whicli  is  wished  has  been  attained,  which  will 
generally  be  in  from  twenty  to  thirty  minutes,  the 
work  must  be  quickly  washed  in  clean  cold  water, 
and  then  dried  in  soft  warm  sawdust,  after  which 
the  whole  is  laid  over  with  a  coating  of  lacker, 
which  preserves  the  colors. 

It  often  happens,  however,  from  the  quality  of 
the  brass,  that  the  bronze  will  not  bring  the  work 
to  a  sufficiently  dark  color  ;  means  must  be  used 
to  remedy  this  defect,  and  we  think 

The  best  and  cheapest  method  of  giving  a  proper 
dark  tinge  to  Bronze,  when,  from  the  nature  of  the 
metal,  we  cannot  otherwise  succeed,  is  the  follow- 
ing:— Mix  about  a  quarter  of  an  ounce  of  the 
finest  lamp  black,  with  about  one  gill  of  strong 
spiritof  wine,  and  strain  the  mixture  through  a 
fine  linen  cloth.  The  work  on  which  the  bronze 
has  been  already  used,  must  then  be  warmed  upon 
a  cistern  plate,  or  over  a  clear  fire,  until  it  can 
scarcely  be  held  in  the  hand.  Then,  with  a  fine 
camel-hairbrush,  such  as  is  used  for  lackering,  the 
work  must  be  laid  over  with  this  juixture,  in  very 
thin  coatings,  until  the  shade  required  be  obtained. 
When  cold,  it  must  be  polished  with  a  very  soft 
brush,  or  piece  of  linen  rag,  dipped  or  moistened 
with  clear  green  oil.  A  coating  of  lacker  is  then 
laid  over  the  whole,  and  the  most  beautiful  bronze 
will  be  obtained  that  can  be  produced  on  brass ; 
and,  if  the  work  is  not  made  too  black  with  the 
mixture,  nor  the  lacker  used  of  too  bright  a  yellow, 
the  bronze  obtained,  will  be  a  beautiful  dark  green 
— the  color  now  so  much  used  by  the  English 
brass-founders.  By  this  it  will  be  seen,  that  any 
shade  of  what  is  called  green  bronze  can  be 
obtained,  simply  by  using  more  or  less  of  the 
blacking,  and  a  lighter  or  darker  color  of  the 
yellow  lacker ;  and  the  different  tints  wished  to 
be  given  to  the  work  will  of  course  be  obtained 
by  the  different  thickness  of  the  coatings  of  black- 
ing which  the  several  parts  of  the  work  receive. 
The  work,  however,  will  stand  much  longer  in 
color,  when  the  bronze  can  be  made  sufficiently 
dark,  without  using  the  blacking  at  all ;  and  this 
can  b&done,  although  it  takes  no  longer  time  than 
is  required  when  the  blacking  is  used. 

Method  of  giving  Bronze  the  proper  shade 
without  using  blacking.  —  When  either  of  the 
bronzes,  first  described,  have  been  used  and  the 
work  dried,  as  there  described,  if  the  shade  should 
not  appear  so  dark  as  is  wished,  let  the  work  be 
placed  before  a  smart  fire,  or  in  bright  sunshine, 
where,  however,  no  current  of  air  passes.  When 
thus  exposed,  let  it  be  turned  occasionally,  and 
brushed  with  a  soft  brush.  This  plan  will  be 
found  to  produce  a  very  fine  bronze,  after  all  other 
means  have  failed,  (with  the  exception  of  the 
blacking)  but  it  is  tedious,  and  where  time  is  an 


object,  it  will  always  be  found  best  to  use  the 
blacking. 

Bronzing  Plaster  Figures,  ifc.— When  water 
color  is  used,  the  work  must  be  sized  over,  until 
it  will  bear  out,  that  is,  until  the  moisture  will  stand 
upon  the  surface,  and  not  sink  immediately  in. 
The  books  in  general  recommend  size  made  from 
isinglass,  but  good,  clear,  common  glue,  is  much 
cheaper,  and  will  answer  equally  well.  After  the 
cast  or  sculpture  has  been  properly  sized,  it  is 
ready  to  receive  the  color;  this  is  prepared  by 
grinding  Pmssian  blue,  yellow  ochre,  and  lamp 
black,  in  some  weak  size.  The  colors  ought  to  be 
ground  separately,  and  afterwards  mixed  together, 
as  the  Prussian  blue  requires  more  grinding  than 
either  of  the  others ;  and  because  they  may 
afterwards  be  so  mixed,  as  to  produce  any  tint 
required.  The  color  must  be  spread  evenly  over 
the  article  to  be  bronzed,  and  allowed  to  dry. 
When  it  is  dry,  dip  a  brush  into  some  thin  oil  gold 
size,  scrape  the  brush,  so  that  but  little  of  the  size 
may  remain  in  it,  and  pass  it  over  the  figure,  so  as 
just  to  moisten  evei7  part :  it  is  then  to  be  put  by 
until  it  becomes  tackey,  that  is,  until  the  finger  will 
adhere  to,  but  not  be  moistened  by  the  size  ;  it  is 
then  ready  to  receive  the  bronze  powder. 

When  gold  size  is  not  at  hand,  a  little  japan 
varnish,  or  even  fat  oil,  diluted  with  spirits  of 
tui-pentine,  will  answer  the  purpose. 

Sometimes  the  bronze  powder  is  applied  without 
the  intervention  of  any  adhesive  matter,  excepting 
the  size  contained  in  the  water  color.  It  must 
then  be  rubbed  on  before  the  color  is  perfectly  dry. 

To  Bronze  with  Oil  Color. — First  give  the  work 
a  coat  of  white,  or  red  lead,  ground  in  oil,  and 
w^hen  this  is  perfectly  dry,  apply  another  coat, 
consisting  of  the  colors  before  named,  ground  in 
oil,  and  mixed  with  a  small  quantity  of  japan 
varnish;  this  is  to  be  suffered  to  dry,  until  it 
becomes  tackey,  when  the  bronze  powder  is  to  be 
applied  to  it. 

Bronze  Powders. —  There  are  various  kinds  of 
bronze  powder,  which  are  kept  for  sale  by  many 
of  the  colormen.  The  aurum  musivum,  or  mosaic 
gold,  is  used  for  inferior  articles ;  this  is  a  prepara- 
tion of  tin,  quicksilver,  and  sulphur,  possessing  a 
bright  gold-like  appearance.  A  copper  colored 
bronze  may  be  obtained  by  dissolving  copper  in 
aqua-fortis,  until  it  is  saturated,  and  then  putting 
into  the  solution  some  small  pieces  of  iron,  when 
the  copper  will  be  precipitated  in  the  metallic 
state,  the  fluid  must  then  be  poured  off,  and  the 
powder  carefully  Avashed,  dried,  and  levigated, 
when  it  may  be  put  by  for  use.  Bronze  powder 
is  sometimes  made  from  Dutch  gold,  which  is  sold 
in  book.s,  at  a  very  low  price.  This  is  treated  in 
the  same  way  as  gold  leaf,  in  making  tiic  gold 
powder;  all  these  inferior  bronzes  require  to  be 
covered  with  a  coat  of  clear  varnish,  or  they  will 
very  soon  lose  their  metallic  appearance,  nor  will 
the  varnish  entirely  prevent,  although  it  will  greatly 
retard,  this  change. 

Mode  of  applying  the  Bronze  Powders. — All 
the  recipes  which  we  have  seen,  direct  tlic  use  of 
a  brush,  or  of  a  piece  of  cotton,  dipped  in  the 
powder  ;  this  mode  is  not  only  slovenly,  but  also 
wasteful,  which  is  of  some  importance  when  gold 
powder  is  used,  and  no  other  material  ought  ever 
to  be  employed,  as  it  greatly  excels  all  its  sub- 
stitutes, both  in  durability  and  beauty,  and  when 
properly  managed,  the  increased  expense  is  trifling. 

The  best  mode  is  to  cover  the  finger  with  a  small 
piece  of  doe-skin  leather ;  this  should  be  lightly 
dipped  into  tlic  powder,  and  tlie  loose  particles 
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rubbed  off  upon  a  piece  of  fine  smooth  leather, 
■which  may  be  pasted  on  a  small  piece  of  board, 
and  kept  for  the  purpose ;  or  tlie  cover  of  a  book 
Avill  answer  perfectly  M-ell.  The  powder  may  then 
be  applied  so  as  to  touch  those  parts  only  where 
it  is  wanted,  and  then  the  quantity  may  be  regula- 
ted with  the  greatest  exactness.  A  brush,  or  a 
piece  of  cotton,  will  allow  particles  of  the  powder 
to  fall  where  it  is  not  desired,  and  thus  injure  the 
■work. 

We  have  already  said  that  the  prominent  parts 
only  ought  to  be  touched  with  the  powder.  Some 
articles,  however,  admit  of  more  of  the  metallic 
covering  than  others.  Thus  a  medallion,  -which 
may  be  supposed  to  be  frequently  handled,  and 
consequently  rubbed  bright,  ought  to  be  covered 
more  freely  than  a  bust,  or  statue.  It  is  evident 
that  this  must  be  left  to  the  good  sense  of  the 
workman,  Varnish  is  not  only  unnecessary,  but 
■tt'ould  materially  injure  articles,  where  the  genuine 
gold  po-wder  is  used. 


ARGAND  BURNER. 

IMPROVEMENT    OF,    BY    SIR    J.    HERSCHEL. 

The  following  simple,  easy,  and  unexpensive  mode 
of  greatly  increasing  the  quantity  of  light  yielded 
by  a  common  Argand  burner,  has  been  used  by  me 
for  some  years,  and  is  adapted  to  the  lamp  by  which 
I  write,  to  my  greatly-increased  comfort.  It  con- 
sists in  merely  elevating  the  glass  chimney,  so 
much  above  the  usual  level  at  which  it  stands  in  the 
burners  in  ordinary  use,  that  its  lower  edge  shall 
clear  the  v})2ier  edge  of  the  circular  wick,  by  a  space 
equal  to  about  the  fourth  part  of  the  exterior  dia- 
meter of  the  wick  itself.  This  may  be  done  to  any 
lamp  of  the  kind,  at  a  cost  of  about  sixpence,  by 
merely  adapting  to  the  frame  which  supports  the 
chimney  four  pretty  stiff  wires,  bent  in  such  a  man- 
mer  as  to  form  four  long  upright  hooks,  in  which 
the  lower  end  of  the  chimney  rests  :  or  still  better 
if  the  lamp  be  so  originally  constructed  as  to  sustain 
the  chimney  at  the  required  elevation  without  such 
addition,  by  thin  laminES  of  brass  or  iron,  having 
their  planes  directed  to  the  axis  of  the  wick. 

The  proper  elevation  is  best  determined  by  trial ; 
and  as  the  limits  v.ithin  which  it  is  confined  are 
very  narrow,  it  v.  ould  be  best  secured  by  a  screw 
motion  applied  to  the  socket  on  which  the  laminse 
above  mentioned  are  fixed,  by  which  they  and  the 
chimney  may  be  elevated  or  depressed  at  pleasure, 
without  at  the  same  time  raising  or  lowering  the 
wick.  Approximately  it  may  be  done  in  an  instant, 
and  the  experiment  is  not  a  little  striking  and  in- 
structive. Take  a  common  Argand  lamp,  and 
alternately  raise  and  depress  the  chimney  vertically 
from  the  level  where  it  usually  rests,  to  about  as  far 
above  the  wick,  with  a  moderately  quick  but  steady 
motion.  It  will  be  immediately  perceived  that  a 
vast  difference  in  the  amount  of  Hght  subsists  in  the 
different  positions  of  the  chimney,  but  that  a  very 
marked  and  sudden  maximum  occurs  at  or  near  the 
elevation  designated  in  the  commencement  of  this 
letter :  so  marked  indeed  as  almost  to  have  the 
effect  of  a  flash  if  the  motion  he  quick,  or  a  sudden 
blaze  as  if  the  wick-screw  had  been  raised  a  turn. 
The  flame  contracts  somewhat  in  diameter,  length- 
ens, ceases  to  give  off  smoke,  and  attains  a 
dazzling  intensity. 

With  this  great  increase  of  light  there  is  cer- 
tainly not  a  correspondingly  increased  consumption 
of  oil. — Philos.  Mag. 


MISCELLANIES. 

Luminous  P. ants. — It  is  well  known  that  some 
plants  are  luminous,  and  also  that  parts  of  plants 
in  attincipient  state  of  decomposition,  shine  more 
or  le|M.  Potatoes  kept  in  cellars,  in  a  growing 
state,  and  therefore  useless  as  food,  sometimes 
become  so  luminous,  that  we  can  read  by  them  the 
print  of  a  book  in  the  dark.  2.  The  Dictamnus 
alhus,  {Fraxinella,  common  in  Germany)  spreads 
round  it,  in  dry  summer  evenings,  an  atmosphere 
which,  on  the  approach  of  a  taper,  inflames  with  a 
blue  flame.  3.  Other  plants  give  out  a  sparkling 
light,  probably  of  an  electrical  nature;  such  is  the 
case  with  the  flowers  of  Calendula,  (Marygold,) 
Tropaoluyn,  (Indian  Cress,)  Lilium  bulbiferian, 
and  Chalcedonicum,  Tagetes,  (French  Marigold,) 
Heleanthus,  (Sunflower,)  and  Polyanthus,  as 
mentioned  by  Mr.  Johnson,  of  Westerby,  in  Vol. 
III.,  p.  145,  of  the  Edinburgh  Philosophical  Jour- 
nal. 4.  Some  plants  give  out  a  calm  steady  light, 
as  Dematiumviolaceum,  Schistostega  osmundacea, 
Phytolacca  decandra,  Rhi.zomorpha  pinnata,  &c. 
The  luminous  appearances  in  the  galleries  and 
shafts  of  our  mines  are  often  to  be  traced  to  rhizo- 
morphous  plants.  5.  The  milky  juice  of  some 
plants  is  very  luminous.  6.  Trunks,  branches,  and 
roots  of  trees,  in  an  incipient  state  of  decomposi- 
tion, become  luminous. 

Joining  Tortoiseshell. — The  common  method  of 
joining  tortoiseshell  together,  is,  by  making  the 
joint  overlap  a  little  ;  binding  a  wet  linen  cloth 
around  it,  and  pressing  the  whole  between  the  jaws 
of  a  pair  of  hot  tongs.  In  this  way,  the  effects 
of  heat,  moisture,  and  pressure,  are  combined  in  a 
very  conv(mient  manner  ;  and  the  tortoiseshell  is 
compelled,  by  their  joint  action,  to  become  partially 
dissolved,  and  to  unite  firmly. 

QUERIES. 

182 — How  are  sienoilled  letters  or  plates  made  ? 
1S3 — What  metal  is  fit  for  parabolic  mirrors  ? 
1S4 — With  what  aro  the  letters  on  door  plates  filled,  so  as 
to  be  hard  and  durable  ? 

Vol.  I.  will  be  completed  tvith  No.  52,  which  will 
contain  a  Title,  Index,  ofc.  Early  in  Vol.  II. 
a  Series  of  Articles  will  be  prepared  on  Gal- 
A^ANisM  cwd  Electro-Magnetism,  Lithogra- 
phy, Engraving,  Landscape  Painting,  ^-c. 

CORRESPONDENTS. 

Dryis'g  Pi.asts,  &c.  very  shortly. 

J.  S. — A  common  pocket  lens  or  magnifying  glass  will  answer 
his  purpose. 

jEgidius. — His  kind  letter  w'as  received  too  late. 

Laughing  Gas  will  be  included  in  nur  Chemical  papers. 

CiTTiNG  THE  Tff.th  OK  AVhkels  shall  be  shown,  but  we 
have  too  many  subjects  in  hand  at  present. 

Blow-Pife  Jets  is  not  forgotten. 

Alkaline  Leys  if  contaminated  with  sulphur  turn  black  by 
the  addition  of  sugar  of  lead.  To  prove  their  causticity 
dip  a  feather  in,  w  hen  all  its  finer  parts  will  dis.solvo. 

Cleaning  Warble,  .-Vlabastkr,  &c. — (see  page  232.) 

LucEKNAL  Micuoscoi'Es  early  in  the  following  volume. 

T.  W  — We  will  bear  the  subject  in  mind. 

Pedometer — is  an  ingenious  instrument ;  it  registers  not  the 
distance  that  a  person  walks,  but  the  number  of  steps  he 
takes,  and  wlu'lher  lhe.se  be  long  or  short,  no  account  is 
taken  by  the  instrument,  it  is  therefore  useless  for  pede-s- 
trians,  except  for  a  general  estimate. 

Communications,  Books  for  Review,  Inventions  for  Illus- 
tration, &c.,  to  be  addressed  to  the  Editor,  55,  Great 
Prescot  Street;  to  the  Printer  ;  or  to  the  Publisher.  All 
Letters  must  be  post  paid. 

Printed  by  n.  Francis,  6,  White  IIor.se  Lane,  Mile  Knd  Road. 
Published  every  Saturday  by  AV.  Brittain,  11,  Paternoster 
Row,  and  may  be  had  of  all  Booksellers  and  Newsmen  in 
the  United  Kingdom. 
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LATHE  CHUCKS. 
(Reusmed  from  page  347,  and  concluded.) 

The  Slide  Chuck  is  made  of  metal,  and  is 
adapted  to  hold  small  objects,  which  it  does  very 
firmly,  particularly  such  things  as  wires,  spindles, 
and  others  of  a  like  nature.  It  is  represented 
in  Fig.  1,  and  consists  of,  first,  a  screw  which  fits 
the  mandril  of  the  lathe.  The  rest  of  the  chuck 
is  pretty  solid  and  of  brass,  having  a  long  cavity  in 
the  face  of  it,  so  constructed  as  to  be  wider  inside 
than  outside,  thus  any  thing  fitting  into  it  cannot 
fall  out,  although  it  may  slide  along  from  end  to 
end  of  the  cavity  :  as  such  slides  cannot  fall  out, 
it  is  difficult  to  conceive  how  they  could  get  in. 
This  object  is  attained  by  making  the  face  of  the 
chuck  of  a  different  piece  from  the  back  of  it,  and 
not  screwing  it  on  until  the  two  sliders,  marked  in 
the  cut  A  A,  have  been  placed  in  the  cavity  C.  The 
two  slides  may  be  let  out  further  from  the  centre, 
or  brought  nearer  to  it  by  means  of  the  screws  B  B. 
The  work  to  be  fixed  is  placed  between  the  ends  of 
the  slides,  which  it  will  be  perceived  are  cut  hollow 
that  they  may  hold  more  firmly. 

The  Universal  Chuck  is  represented  in  Fig.  2, 
and  though  the  screw  which  fits  the  mandril  is  not 
represented  as  in  the  other  drawings,  yet  it  is 
understood  to  be  at  A.  This  part,  therefore,  is 
that  which  fixes  it  to  the  lathe,  the  opposite  end  of 
tlie  chuck  presenting  a  hole.  A  is  a  hollow  screw, 
at  the  bottom  of  which  is  another  screw  B  B,  which 
is  prevented  from  moving  endwise  by  a  collar  in  the 
middle  of  it.  One  end  of  the  screw  is  cut  right- 
handed  and  the  other  left-handed,  so  that  by 
turning  it  one  way,  the  nuts  D  C  will  recede  from 
each  other,  or  by  turning  it  the  contrary  way  they 
will  advance  towards  each  other.  These  two  nuts 
jiass  through  grooved  openings  in  the  plate  E,  and 
project  beyond  it,  carrying  jaws  like  those  of  a  vice, 
by  means  of  which  the  substance  to  be  turned  is 
held. 

The  Surface  Chuck — as  its  name  applies,  is 
one  adapted  to  turn  anything  to  a  flat  surface,  it  is 
that  universally  employed  by  stereotj'pe  founders, 
for  turning  the  back  of  the  plates  when  cast,  and 
by  other  artizans,  in  various  of  their  manufactures. 
It  is  figured  in  No.  3,  and  consists  merely  of  a 
flat  disc  of  metal,  with  four  long  holes  or  channels 
tlirougli  its  face.  Its  size  is  considerably  wider 
across  than  any  we  have  before  described,  is  usually 
indeed  nearly  as  large  as  the  height  of  the  mandril 
above  the  bed  of  the  lathe  will  allow.  In  the 
various  grooves  are  placed  certain  screws,  or  dogs, 
of  form  and  size  proportioned  to  the  work  to  be 
fixed.  The  chuck  is  usually  attended  with  three 
sets,  of  the  shape  represented  in  Figs.  4,  5,  and  G. 
The  appropriate  employment  of  any  particular 
set  must,  of  course,  Oe  left  to  the  discretion  of 
tlie  turner.  There  must  be  as  many  in  each  set  as 
there  are  channels  cut  in  the  face  of  the  chuck. 

The  Driver  Chuck. — This  is  represented  in  Fig. 
9.  It  is  one  of  extremely  similar  construction,  and 
of  the  greatest  utility  and  general  application.  It 
is  furnished  with  the  usual  screw  to  fit  the  lathe 
head,  and  is  formed  merely  of  a  thick  piece  of  iron, 
pointed  at  the  outer  end,  and  having  a  square  hole 
made  through  it,  at  right  angles  to  its  axis.  Into 
tliis  hole  fits  an  elbowed  iron  bar,  about  the  size 
represented,  and  which  is  moveable  in  and  out  the 
whole,  though  caj)able  of  being  fixed  in  any 
position  by  a  screw  pressing  against  it.  The  work 
to  be  turned  is  fastened  by  one  end  to  the  back 


poppit  head,  and  by  the  other  to  the  point  of  the 
chuck.  The  wood  may  by  possibility  be  of  such  a 
form  that  the  elbowed  iron  may  be  made  to  bear 
down  upon  it,  and  thus  turn  it  round,  but  this  is  not 
always,  nor  even  frequently,  the  case.  When  the 
chuck  will  not  turn  it  round  properly,  it  is  neces- 
sary to  fasten  to  the  end  of  the  piece  of  wood  what 
is  called  a  carrier,  two  kinds  of  which  are  repre- 
sented in  Figs.  7  and  8 — Fig.  8,  for  example,  being 
screwed  on  to  the  wood,  its  pointed  end  will  catch 
against  the  chuck,  and  the  whole  w-ill  turn  together. 
This  carrier  is  so  simple  that  a  description  of  it 
seems  unnecessary. 

A  modification  of  this  apparatus  is  where  the 
arm  of  the  chuck  is  straight,  and  the  arm  of  the 
carrier  bent,  thus  in  Fig.  7,  the  projecting  arm 
shown  would  meet  a  straight  arm  of  the  chuck,  and, 
as  in  the  former  instance,  one  would  carry  round 
the  other. 

Besides  the  above,  there  are  numerous  others  ; — 
as,  for  example,  the  Branch  Chuck,  which  has  four 
arms,  furnished  with  screw  heads,  but  it  is  not 
useful.  The  Boring  Chuck  which  is  nothing  but 
the  square  hole  chuck  formerly  described,  and 
which  has  the  present  name,  merely  because  the 
usual  bits  are  fixed  into  it. 

The  Drill  Chuck  is  precisely  the  same  thing,  but 
adopted  for  smaller  drills.  Every  turner,  indeed, 
is  accustomed  to  make  for  himself  such  chucks  as 
he  may  require,  and  most  persons  will  remember 
some  which  are  not  here  described.  To  note  them 
all  would  be  impossible,  so  many  being  fashioned 
for  particular  purposes,  and  adapted  for  holding 
certain  articles ;  thus  the  brush-maker,  and  the 
seal  engraver  require  but  one  —  and  that  to 
hold  his  drills  or  bits ;  the  optician  others  of 
particular  shape,  either  for  grinding  his  lenses,  or 
polishing  his  speculas.  The  turning  of  the  ivory 
sliders  for  magic  lanthorns,  has  its  own  peculiar 
chuck.  The  engraver  may  require  one  with  even 
tangent  screws.  The  potter,  the  grinder,  the 
polisher,  and  the  gem  cutter  use  none,  though  their 
lathes  are  fitted  up  with  other  apparatus,  simple, 
indeed,  but  no  less  necessary  for  their  particular 
pursuits. 

Besides  the  above,  there  are  other  chucks  of  a 
compound  character,  for  turning  concentric,  oval, 
and  other  ornamental  work  ;  they  are  known  by  the 
names  of  the  Concentric  Chuck;  the  Oval  CMick ; 
the  Compound  Eccentric ;  the  Oblique ;  the  Geome- 
tric; the Pillar-Flttfing;  the /Spherical;  ths  Straight 
Line,  and  the  E2ncyl.oidal. 

We  have  written  an  illustrated  account  of  the  first, 
but  fear,  that  without  the  assistance  of  other  parties, 
we  cannot  promise  any  description  of  the  others,  not 
possessing  them,  and  the  whole  literature  of 
England,  not  possessing  a  single  work  on  Turning, 
except  a  small  i)roduction  by  Ibbetson,  sold  at  an 
extravagant  price,  and  confined  to  a  description  of 
his  own  inventions. 


LACKERING. 

Lackering  is  a  process  by  which  a  glossy  golden 
appearance  is  given  to  various  metallic  articles,  by 
means  of  a  more  or  less  pale  yellow  varnish.  Its 
object  is  chiefly  to  prevent  such  goods  from  be- 
coming oxidated  or  tarnished,  by  exposure  to  the 
atmosphere  or  to  water.  If  made  well,  lacker  is 
exceedingly  durable ;  and  if  laid  on  and  burnt 
witli  attention  and  care,  adds  much  to  the  beauty 
of  tlic  brass  or  other  metal  upon  which  it  is  laid. 
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The  art  of  lackering,  like  all  others  of  a  simi- 
lar character,  requires  practice  to  ensure  facility 
of  operating  ;  and  the  complete  success  of  the 
operation  depends  upon  a  number  of  minute  cir- 
cumstances, not  easy  in  writing  to  provide  against 
or  to  explain.  The  following  remarks  and  receipts 
we  trust  will  assist,  if  not  perfect,  those  who  may 
wish  to  attain  a  complete  knowledge  of  liie  art. 

To  prepare  Brass  Work,  8;c. — As  the  object  of 
lackering  is  not  to  give  a  brilliancy,  but  to  preserve 
one  already  obtained,  it  will  be  evident  i;uU  in  the 
preparation  of  any  thing,  the  brighter  surface  ob- 
tained the  better.  Some  goods  are  turned  in  the 
lathe  and  then  polished  ;  sometimes,  as  in  phi- 
losophical instruments,  burnished  also — this  makes 
them  sufficiently  bright.  Other  goods,  as,  for 
example,  many  which  have  chased  surfaces,  and 
which  cannot  therefore  be  turned  with  a  cutting 
tool,  are  held  against  a  scratch  brush  or  brush  of 
wire,  which  is  fixed  to  the  lathe  like  a  chuck,  and 
is  made  to  revolve  rapidly.  This  removes  all  as- 
perities, and  renders  the  surface  fit  to  receive  the 
lacker.  ^  A  third  and  more  common  process  is  after 
the  surface  is  got  by  other  means  as  clean  as  pos- 
sible, the  goods  are  put  into  pickle,  that  is,  into 
aquafortis  and  water,  and  there  suffered  to  remain 
some  hours,  according  to  circumstances.  The  acid 
eats  away  the  outer  coat,  leaving  a  bright  surface 
beneath  The  goods  are  now  put  into  bran,  and 
there  shaken  about  to  dry  and  clean  them,  when 
they  will  be  ready  for  lackering. 

To  Clean  Old  Work. — Such  things  as  have  been 
lackered  before  are  easily  cleaned  by  boiling  them 
in  pearl-ash,  when  the  old  lacker  willbe  destroyed, 
though  it  will  perhaps  still  lay  upon  the  surface  as 
a  whitish  kind  of  varnish.  To  remove  this,  and 
restore  the  articles  to  their  proper  color,  let  them 
be  soaked  in  pickle,  the  same  as  for  new  work, 
examining  them  from  time  to  time  to  see  if  they 
are  sufficiently  cleaned. 

To  Lay  on  the  Lacker. — This  is  done  in  two 
ways,  called  cold  lackering  and /(oi  lackering.  By 
the  former,  a  little  lacker  being  taken  on  the  brush, 
which  should  be  a  common  camel  hair  varnish  one, 
it  is  laid  carefully  and  evenly  over  the  work,  whicdi 
is  then  placed  in  an  oven  or  on  a  hot  stove — the 
heat  from  this  continued  only  for  a  minute  or  two 
is  sufficient  to  set  the  lacker,  and  the  M-ork  is 
finished.  By  the  second  method,  the  work  is 
heated  first  to  about  the  heat  of  a  flat  iron  as  used 
by  the  laundress,  and  the  lacker  quickly  brushed 
over  it  in  this  state,  the  work  being  subjected  to 
the  oven  for  a  minute  afterwards  or  not,  according 
to  the  i)leasure  and  judgment  of  the  lackerer.  The  i 
article,  if  very  small,  will  require  this,  because  it  1 
will  have  parted  with  most  of  its  heat  in  laying  on  ! 
of  the  lacker;  if  heavy,  it  will  retain  sufficient  to  j 
perfect  the  process.  The  greatest  difficulty  is  to 
know  the  e»act  degree  of  heat,  and  this  know- 
ledge cannot  be  attained  except  by  experience,  so 
different  is  the  nature  of  the  materials,  the  quality 
of  different  lackers,  and  the  effect  to  be  produced. 

Lacker  of  Brass. — 
2  oz.  of  amber  or  copal,  ground  on  porphyry, 
40  gr.  of  dragon's  blood, 
30  gr.  of  extract  of  red  sandal  wood,  obtained  by 

water. 
36  gr.  of  Oriental  saffron, 
4  oz.  of  pounded  glass,  and 
40  oz.  of  very  pure  alcohol. 

To  apply  this  varnish  to  articles  or  ornaments  of 
brass,  expose  them  to  a  gentle  heat,  and  dip  them 
into  this  varnish.      Two  or  three  coatings  may  be 


applied  in  this  manner,  if  necessary.  The  varnish 
is  durable,  and  has  a  beautiful  color.  Articles 
varnished  in  this  manner  may  be  cleaned  with 
water  and  a  bit  of  dry  rag. 

Lacker  for  Philusophical  Instruments.  —  This 
lacker  or  varnish  is  destined  to  change,  or  to 
nuidify  the  color  of  those  bodies  to  which  it  is 
applied, 

f  oz.  of  gum  gutlie, 

2  oz.  of  gum  sandarac, 

2  oz.  of  gum  clemi, 

1  oz.  of  dragon's  blood,  of  the  best  quality, 

1  oz.  of  seed-lac, 

f  oz.  of  terra  merita, 

2  gr.  of  Oriental  satl'ron, 

3  oz.  of  pnundcd  glass,  and 
20  oz.  of  pure  alcohol. 

The  tincture  of  saffron  ami  of  terra  merita,  is 
first  obtained  by  infusing  them  in  alcohol  for 
twenty-four  hours,  or  exposing  them  to  the  heat 
of  the  sun  in  summer.  The  tincture  must  be 
strained  through  a  piece  of  clean  linen  cloth,  and 
ought  to  be  strongly  squeezed.  This  tincture  is 
poured  over  the  dragons's  blood,  the  gum  elemi, 
the  seed  lac,  and  the  gum  guttte,  all  pounded  and 
mixed  with  the  glass.  The  varnish  is  then  made 
according  to  the  directions  before  given. 

It  may  be  applied  with  great  advantage  to 
philosophical  instruments  :  the  use  of  it  might  be 
extended,  also,  to  various  cast  or  moulded  articles 
with  which  furniture  is  ornamented. 

If  the  dragon's  blood  be  of  the  first  quality,  it 
may  give  too  high  a  color  ;  in  this  case  the  dose 
may  be  lessened  at  pleasure,  as  well  as  that  of 
the  other  coloring  matters. 

It  is  with  a  similar  kind  of  varnish  that  the 
artists  of  Geneva  give  a  golden  orange  color  to  the 
small  nails  employed  to  ornament  watch-cases  ; 
but  they  keep  the  process  very  secret.  A  beautiful 
bright  color  might  be  easily  communicated  to  this 
mixture  ;  but  they  prefer  the  orange  color,  pro- 
duced by  certain  compositions,  the  preparation  of 
which  has  no  relation  to  that  of  varnish,  and  which 
has  been  successfully  imitated  with  saline  mixtures, 
in  which  orpiment  is  a  principal  ingredient.  The 
nails  are  heated  before  they  are  inmiersed  in  the 
varnish,  and  they  are  then  spread  out  on  sheets  of 
dry  paper. 

Gold-colored  Lacker,  for  Brass-work,    Watch- 
cases,  Watch-keys,  ifc. — 
6  oz.  of  seed  lac, 
2  oz.  of  amber, 
2  oz.  of  gum  gutfjc, 
24  gr.  of  extract  of  red  sandal  wood  in  water, 
60  gr.  of  dragon's  blood, 
36  gr.  of  Oriental  saffron, 

4  oz.  of  pounded  glass,  and 
36  oz.  of  pure  alcohol. 

Grind  the  amber,  the  seed  lac,   gum  guttic,   and 
dragon's  blood  on  a  piece  of  porphyry  ;    then  mix 
them  with  the  pounded  glass,    and  add  the  salfron, 
after  forming  with  it  an  infusion  of  the  alcohol  and 
an  extract  of  the  sandal  wood.    The  varnish  must 
then  be  completed  as  before.       The  metal  articles 
destined  to  be  covered  by  this  varnish  arc  heated, 
and  those  which  will  admit   of  it  are  immersed  iu 
packets.     The  tint  of  the  varnish  may  be  varied, 
by  modifying  the  doses  of  the  coloring  substances. 
Lacker  of  a  less  dryint/  quality. — ■ 
4  oz.  of  seed  lac, 
4  oz.  of  sandarac,  or  mastic, 
^  oz.  of  dragon's  blood, 
36  gr.  of  terra  merit  a, 
36  gr.  of  g:iin  gutla', 
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5  oz.  of  pounded  glass, 
2  oz.  of  clear  turpentine, 
32  oz.  of  essence  of  turpentine. 

Extract,  by  infusion,  the  tincture  of  the  coloring 
substances,  and  then  add  the  resinous  bodies 
according  to  the  directions  for  compound  niastic 
Tarnish. 

Lacker  or  varnishes  of  this  kind  are  called 
changing,  because,  when  applied  to  metals,  such 
as  copper,  brass,  or  hammered  tin,  or  to  wooden 
boxes  and  other  furniture,  they  communicate  to 
them  a  more  agreeable  color.  Besides,  by  their 
contact  with  the  common  metals,  they  acquire  a 
lustre  which  approaches  that  of  the  precious 
metals,  and  to  which,  in  consequence  of  peculiar 
intrinsic  qualities  or  certain  laws  of  convention,  a 
much  greater  value  is  attached.  It  is  by  means 
of  these  changing  varnishes,  that  artists  are  able 
to  communicate  to  their  leaves  of  silver  and  copper, 
those  shining  colors  observed  in  foils.  This  pro- 
duct of  industry  becomes  a  source  of  prosperity 
to  the  manufacturers  of  buttons  and  works  formed 
■with  foil,  which,  in  the  hands  of  the  jeweller, 
contributes  with  so  much  success  to  produce  the 
rays  of  light  which  doubles  the  lustre  and  sparkling 
quality  of  precious  stones. 

It  is  to  varnish  of  this  kind  that  we  are  indebted 
for  the  manufacture  of  gilt  leather,  which,  taking 
refuge  in  England,  has  given  place  to  that  of  the 
papier  mache,  which  is  employed  for  the  decoration 
of  palaces,  theatres,  &c. 

In  this  last  place,  it  is  by  the  effect  of  a  foreign 
tint  obtained  from  the  coloring  part  of  saffron,  that 
the  scales  of  silver  disseminated  in  confection  d' 
Jtyacinthe  retiect  a  beautiful  gold  color. 

The  colors  transmitted  by  different  coloring 
substances,  require  tones  suited  to  the  objects  for 
which  they  are  destined.  The  artist  has  it  in  his 
own  power  to  vary  them  at  pleasure.  The  addition 
of  annatto  to  the  mixture  of  dragon's  blood, 
saffron,  &c.,  or  some  changes  in  the  doses  of  the 
mode  intended  to  be  made  in  colors.  It  is,  there- 
fore, impossible  to  give  limited  formula?. 

To  make  Lacker  for  various  Tints.  —  Mix 
separately, 

4  oz.  of  gum  guttrc  in 
32  oz.  of  essence  of  turpentine, 
1  oz.  annatto,  and 
4  oz.  of  dragon's  blood,    also  in  separate  doses 

of  essence. 

These  infusions  may  be  easily  made  in  the  sun. 
After  fifteen  days  exposure,  pour  a  certain  quantity 
of  these  liquors  into  a  flask,  and  by  varying  the 
doses  different  shades  of  color  will  be  obtained. 

These  infusions  may  be  employed  also  for 
changing  alcoholic  varnishes;  but  in  this  case,  the 
use  of  saffron,  as  well  as  that  of  red  sandal  wood, 
which  does  not  succeed  with,  essence,  will  soon 
g.ve  the  tone  necessary  for  imitating,  with  other 
tinctures,  the  color  of  gold. 


ON  ALBUMEN. 

Albumen  is  found  of  the  greatest  purity  in  the 
■white  of  eggs,  being  combined  only  with  a  iniiuite 
portion  of  soda  and  water.  It  abounds  also  in  the 
scrum  of  the  blood,  the  vitreous  and  crystalline 
humours  of  the  eye,  in  the  dropsical  fluid,  the  skin, 
cellular  membrane,  &c.  It  is  easily  dissolved  iu 
cold  water,  but  soon  passes  into  putrefaction ; 
when  heated,  it  begins  to  solidify  at  134°,  coagu- 
lates at  160°,  and  at  212°  shrinks,  and  dries  into 
a  horny  mass.     When  diluted  Avith  water  it  does 


not  so  easily  coagulate,  but  when  once  solidified 
it  becomes  entirely  insoluble  in  that  menstruum, 
and  can  be  dissolved  only  in  the  pure  alkali's 
potassa  and  soda.  It  is  coagulated  by  the  acids 
and  metallic  oxides,  also  by  the  muriates  of  tin 
and  gold,  ferryocyanuret  of  potassium,  acetate  of 
lead,  and  nitrate  of  silver  ;  bi-cliloride  of  mercury, 
however,  is  the  most  delicate  test  of  albumen,  as 
water  coutaining  only  the  1 .2000  part  of  its  weight, 
is  rendered  turbid  by  a  single  drop  of  a  saturated 
solution  of  this  salt,  being  converted  thereby  into 
calomel,  a  toxicological  fact  of  great  importance. 
On  the  addition  of  concentrated  sulphuric  acid  it 
becomes  black,  and  exhales  a  nauseous  smell,  but 
if  a  gentle  heat  be  applied  it  is  re-dissolved,  and 
a  solutioii  of  a  beautiful  red  color  is  formed.  Strong 
hydrochloric  acid  gives  it  a  violet  tinge,  and  at 
length  becomes  saturated  with  ammonia.  Nitric 
acid  at  70°  disengages  a  large  quantity  of  azotic 
gas,  and  if  the  heat  be  increased,  hydrocyanic 
acid  is  formed.  After  which  carbonic  acid  and 
carburetted  hydrogen  are  evolved,  and  the  residue 
consists  of  water,  containing  a  little  oxalic  acid, 
covered  with  a  light,  yellow  colored  oil.  When 
macerated  for  a  month  in  dilute  nitric  acid  it  is 
converted  into  a  substance  very  analogous  to  gela- 
tine. If  dry  potass  or  soda  be  triturated  with 
albumen,  either  liquid  or  solid,  ammouical  gas  is 
evolved,  and  the  residuum,  if  calcined,  yields  a 
prussiate  of  the  alkali.  If  mixed  with  alcohol  it 
separates  in  the  form  of  white  insoluble  flocculi. 

We  will  now  enter  upon  the  various  hypotheses 
which  have  been  advanced  to  account  for  the  co- 
agulation of  albumen,  which  was  based  upon  its 
supposititious  imposition,  being  "  free  soda,  albu- 
men, and  water;"  and  this  was  inferred  to  be  the 
case,  because  soda  appeared  at  the  negative,  and 
albumen  at  the  positive  pole  of  a  voltaic  battery 
while  it  was  under  its  influence.  Heat  is  stated  to 
cause  coagulation,  by  "  the  water  abstracting  the 
soda,  and  leaving  the  albumen  isolated,  which  is 
merely  stating  the  effect  without  the  cause.  The 
acids  and  metallic  oxydes  are  said  to  decompose 
it,  by  uniting  with  the  alkali." — How  the  combi- 
nation of  the  oxides  and  alkali  is  effected  it  is 
rather  difficult  to  conceive  ;  and  alcohol  precipitates 
the  albumen,  by  "  uniting  with  the  ivater." 
Here  we  have  two  different  causes  for  the  same 
eflect.  With  regard  to  the  neutral  salts  no 
explanation  has  been  given  in  what  manner  they 
effect  coagulation.  It  is  well  known  that  bichlo- 
ride of  mercury  is  converted  into  the  proto-chloridc 
when  mixed  with  white  of  eggs,  a  fact  which  so 
strongly  militates  against  the  alkaline  theory,  that 
it  is  impossible  to  overcome  it,  for  if  the  alkali  is 
the  acting  re-agent,  binoxide,  andnot  protochloride 
should  have  been  precipitated.  Oxygenation  has 
also  been  asserted  as  the  cause.  Its  weak  affinity 
for  water  has  been  an  hypothesis,  whereby  almost 
any  re-agent  is  capable  of  taking  it  from  it.  Dr. 
Ure,  however,  attributes  it  to  cohesive  attraction, 
and  which,  indeed,  appears  to  be  the  most 
plausible  of  any. 

Seeing  how  multifarious  and  conilicting  are  the 
opinions  concerning  coagulation,  it  appears  pretty 
evident  that  we  have  not  yet  arrived  at  a  correct 
estimate  respecting  the  constitution  of  albumen. 
It  would  appear,  from  the  etlccts  which  electricity 
produces  on  it,  that  it  was  a  compound  of  a 
fadical  and  •base,*  but  the  quantity  of  soda  is  so 
smajl  that  we  cannot  f;iirly  come  to  this  conclusion, 
especially  as  the  soda  is  in  a  free  state,  which  is 
evident  from  its  action  on  test  paper.  Its  ultimate 
elemeiits  are  as  follows: 
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Carbon 
Hydrogen 
Oxygen 
Nitrogen 


52.883 

7.546 

23.872 

15.70.T 

100. 


So  that  we  cannot  be  surprised  at  the  appearance 
of  the  various  compounds  wliich  arise  during  its 
decomposition,  seeing  it  contains  every  element 
necessary  for  their  production,  but  in  what  manner 
the  elements  themselves  are  arranged  in  tlie  shape 
of  radical  and  base,  we  as  yet  know  nothing, 
although  we  cannot  but  conclude  that  something 
of  the  soit  does  exist,  and  that  the  affinities  which 
they  exert  for  otiier  bodies,  is  the  cause  of  the 
various  decompositions  alluded  to.  For  in  the 
case  of  the  bichloride  of  mercury,  1  eq.  of 
chlorine  must  have  been  abstracted  and  combined 
with  some  other  base  than  soda.  This  phenome- 
non of  the  coagulation  of  albumen,  has  so  much 
attracted  the  attention  of  philosophers,  because  it 
is  not  found  in  any  other  organic  body  whatever. 
So,  in  conclusion,  as  to  the  cause  of  coagulations 
by  heat,  we  can  only  say,  there  exists  so  strong  a 
cohesive  attraction  among  its  particles,  that  very 
slight  causes  effect  its  separation  from  water,  and 
when  heat  is  applied,  the  water  with  the  soda  in 
solution  expands,  till  it  is  beyond  the  sphere  of 
attraction  of  the  particles  of  albumen,  the 
attraction  of  cohesion  is  then  exerted,  being  no 
longer  opposed  by  the  water  and  alkali,  and  it  is 
thus  left  in  an  isolated  state.  When  mixed  with 
the  concentrated  alkali,  it  is  again  dissolved. 

J.  COOKE. 


ENGRAVING  BY  VOLTAIC  ELECTRICITY. 
(Resumed  from  page   394.J 

'*  To  Procure  Facsimiles  of  Medals,  S^-c. — 
This  may  be  done  by  two  different  methods  ;  the 
one,  by  depositing  a  mould  of  the  voltaic  metal  on 
the  face  of  the  medal,  (having  first  heated  it,  and 
ai)plied  wax,)  and  then  depositing  the  metal  (by  a 
subsequent  operation)  in  the  mould  so  formed. 

"  But  the  more  ready  way  is,  to  take  two  pieces 
of  milled  sheet  lead,  (cast  lead  not  being  equally 
soft,)  having  surfaces  perfectly  clean  and  free  from 
indentation.  Put  the  medal  between  the  two  pieces 
of  lead,  subjecting  the  whole  to  pressure  in  a  screw 
press.  A  complete  mould  of  both  sides  is  thus 
formed  in  the  lead,  showing  the  most  delicate  lines 
perfect,  (in  reverse.)  Twenty,  or  even  a  hundred, 
of  these  may  be  so  formed  on  one  sheet  of  lead, 
and  are  deposited  by  the  voltaic  process  with  equal 
or  greater  facility  ;  as,  the  more  extensive  the 
apparatus,  the  more  regularly  and  expeditiously 
does  the  operation  proceed.  Tiiose  portions  of  the 
surface  of  the  lead,  where  the  moulds  do  not  occur, 
may  be  varnished,  to  neutralize  the  voltaic  action  ; 
or,  (a  whole  sheet  of  copper  being  deposited,)  the 
voltaic  medals  may  afterwards  be  cut  out. 

*'  A  piece  of  wire  must  now  be  soldered  neatly 
to  the  back  of  the  leaden  plate  ;  it  is  then  ready  to 
be  put  in  action. 

"  A  Voltaic  Impression  from  a  Plaster  or  Clay 
Model. — 1  took  two  models  of  an  ornament,  one 
made  of  clay,  and  the  otiier  of  plaster  of  Paris  ; 
soaked  them  for  some  time  in  linseed  oil ;  took 
tlicm  out,  and  suffered  them  to  dry— first  getting 


the  oil  clean  ofT  the  surface.  When  dry,  I  gave 
them  a  thin  coat  of  mastic  varnish.  When  the 
varnish  was  as  nearly  dry  as  possible — but  not 
thorowjhhj  so,  I  sprinkled  some  bronze  powder  on 
that  portion  I  wished  to  make  a  mould  of.  Tills 
powder  is  principally  composed  of  mercury  and 
sulphur.  I  had,  however,  a  complete  metallic 
coating  on  the  surface  of  my  model,  by  which  I  was 
enabled  to  deposit  a  surface  of  copper  on  it,  by 
the  voltaic  method  I  have  already  described.  I 
have  also  gilt  the  surface  of  a  clay  model  with  gold 
leaf,  and  have  been  successful  in  depositing  the 
copper  on  its  surface. 

"  When  the  plaster  or  clay  ornament  is  gilt  with 
gold  leaf,  or  bronzed,  a  copper  wire  should  be 
attached  to  it,  by  running  through  from  the  back, 
until  the  point  appears  above  the  front  surface — 
or  level  with  it  will  be  sufficient.  The  other  end 
must  then  be  attached  to  the  biukling  screw  eon- 
necting  it  with  the  zinc,  in  all  respects  similar  to 
any  of  the  foregoing  methods. 

"  To  obtain  any  number  of  copies  from  an  already 
engraved  Copper-plate. — A  copper-plate  may  be 
taken,  engraved  in  the  common  manner — the  lines 
being  in  intaglio.  Procure  an  equal-sized  piece  of 
sheet-lead  ;  lay  it  on  the  engraved  side  of  the  plate, 
and  put  both  under  a  very  powerful  press  ;  when 
taken  out,  the  lead  will  have  every  line,  in  relief, 
that  had  been  sunk  in  the  copper. 

"  A  wood  engraving  may  be  operated  on  in  like 
manner ; — as  lead  being  pressed  into  it  will  not 
injure  it 

"  A  wire  may  now  be  soldered  to  the  lead,  then 
bed  it  in  a  box  ;  and  put  it  into  the  whole  voltaic 
apparatus, — when  a  copper-plate,  being  an  exact 
fae-simile  of  the  original,  will  be  formed. 

"  In  this  process,  care  must  be  taken  that  the 
lead  is  clean  and  bright,  as  it  comes  from  the  roller 
in  the  milling-process,  and  consequently  free  from 
any  oxidation,  which  it  soon  acquires,  if  exposed 
to  the  atmosphere.  It  should  be  put  in  action  as 
soon  as  possible  after  being  taken  out  of  the  press. 

"  To  Copy  a  Wood  Engraving. — I  may  premise 
that,  but  for  the  plasticity  and  perfectly  unelastlc 
property  of  lead,  the  discovery  would  be  of  but 
comparatively  small  value.  Plumbers  who  have 
handled  the  substance  for  the  greater  portion  of  their 
lives,  are  astonished  to  find  it  so  susceptible  of 
pressure  ;  on  the  contrary,  wood  engravers  did  not, 
until  now,  imagine  their  blocks  would  stand  the 
pressure  of  a  screw  press  on  a  lead  surface  without 
injury  ;  but  such  is  the  fact  in  both  instances.  In 
the  manner  in  which  box  wood  is  used  for  wood 
engravings,  being  horizontal  sections,  it  will  sus- 
tain a  pressure  of  8000  lbs.  without  injury,  provided 
the  pressure  is  perfectly  perpendicular. 

"  The  wood  engraving  being  given,  take  a  piece 
of  sheet  lead  the  requisite  size  ;  let  its  superticies 
be  about  one-eiglith  of  an  inch  larger  all  round 
than  that  of  the  wooden  block.  The  lead  must 
now  be  planed  with  a  common  plane,  just  as  a 
piece  of  soft  wood  :  the  tool  termed  by  the  joiner 
the  try  plane  does  best ; — a  clear  bright  surface  Is 
thus  obtained,  such  as  I  have  been  unable  to  get 
by  any  other  means.  The  engraved  surface  of  the 
wood  must  now  be  laid  on  tlie  planed  surface  of  the 
lead,  and  both  put  carefully  in  the  press  ;  should 
the  engraving  have  more  than  two  inchi^a  of  super- 
ficies, a  coi)yliig  press  is  not  powerful  enough. 
Whatever  press  is  used,  the  subject  to  be  copied 
must  be  cautiously  laid  in  the  centre  of  tlie  pressure. 
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as  a  very  slight  lateral  force  will  in  some  degree 
injure  the  process.  The  lead  to  be  impressed  upon 
must  rest  on  the  iron  plate  of  the  press,  as  must 
the  back  part  of  the  wood  engraving ;  the  pressure 
to  be  applied  regularly,  and  not,  as  in  some  cases, 
with  a  jerk.  When  the  pressure  is  deemed  com- 
plete, they  may  be  taken  out ;  and  if,  on  examination, 
the  lead  is  not  found  to  be  completely  up,  the  wood 
engraving  may  be  neatly  relaid  on  the  lead,  and 
again  submitted  to  the  press,  using  the  same 
precaution  as  before. 

"  When  the  lead  is  taken  out  a  wire  should  be 
soldered  to  it  immediately,  and  put  into  the  appara- 
tus without  loss  of  time,  as  the  less  it  is  subjected 
to  the  action  of  the  atmosphere  the  better; — care 
should  also  be  taken  not  to  touch  the  surface  "with 
the  fingers.  In  the  pamphlet  I  stated  the  length 
of  time  usually  taken  to  deposit  the  required  thick- 
ness of  metal ; — I  have  been  since  able  to  abridge 
that  ])eriod  three  or  four  fold,  as  I  keep  the  solutions 
at  a  temperature  of  from  120  to  180  Fahrenheit. 
It  has  been  suggested  to  me,  by  Mr,  Crosse,  of 
Broomfield,  to  keep  the  solutions  boiling,  which 
still  further  increases  the  rapidity  of  the  deposition. 
Contrary  to  the  general  chemical  analogy  the 
deposited  metal  is  of  a  much  superior  quality  to 
that  deposited  by  the  very  slow  action  of  a  common 
temperature. 

"  At  the  time  it  must  be  borne  in  mind,  that  if 
the  process  is  quickened  by  strengthening  the 
solution  in  the  positive  cell  by  the  addition  of  an 
acid,  the  metal  deposited  in  the  opposite  one  is  of 
a  very  inferior  quality  ;  so  much  so  as  to  be  totally 
unfit  for  any  practical  purpose.  Under  these 
circumstances  the  deoxidating  process  is  not  com- 
plete, the  deposit  being  a  reddish  brown  protoxide 
of  copper  ;  this  last,  if  let  remain  for  a  few  days 
longer,  undergoes  a  still  further  change,  it  then 
becomes  a  black  oxide  of  copper,  such  as  may  be 
used  for  organic  analysis  ;  and,  were  I  to  pursue 
this  branch  of  chemistry,  I  should  never  resort  to 
any  other  method  of  obtaining  it. 

"  The  above  process  wLU  apply  to  copying 
engraved  copper-plates,  or  medallions. 

"  I  have  also  been  able  to  obtain  impressions 
from  wood  engravings  by  the  following  method. 
Take  a  piece  of  tinfoil  the  size,  or  thereabouts,  of 
the  engraving  ;  place  it  on  the  engraved  surface  ; 
over  this  place  a  piece  of  sheet  India  rubber, 
and  put  the  whole  in  a  press  ;  on  taking  out  of 
which  it  will  be  found  the  tin  is  thoroughly  im- 
pressed into  the  lines  of  the  wood.  A  coating  of 
plaster  of  Paris  must  now  be  laid  on  the  tin  to 
about  half  an  inch  in  thickness  ;  when  set,  the 
whole  may  be  taken  off  the  wooden  block.  It  will 
be  found  that  the  tin  adheres  to  the  plaster,  and 
leaves  the  face  of  the  engraving.  The  tin  surface 
may  now  be  deposited  on  to  any  required  thickness. 
The  above  was  tried  on  a  coarse  wood  engraving. 
I  am  unable  to  say  how  it  might  answer  for  a  fine 
one. 

"  I  have  been  more  than  once  reminded  of  the 
fusible  metal,  that  melts  at  a  temperature  of  boiling 
water,  but  had  no  opportunity  of  trying  it ;  it 
might  be  applicable  for  copying  wood  engravings. 

"  On  the  Management  of  the  Apparatus, — Next 
to  electro-magnetism,  there  is  no  branch  of  science 
that  requires  more  dexteruos  manipulation  than 
voltaic,  or  electro-chemistry  ;  the  most  trifling  film 
of  oxidation  often  retarding  the  action  of  the  most 
powerful  apparatus.      But,  in  the  present  instance, 


slow  action,  and  simplicity  of  arrangement,  being 
the  predominating  features,  such  nice  attention  to 
minutiae  is  not  absolutely  necessary, — or  at  least 
not  so  much  so  as  to  deter  those  hitherto  unac- 
quainted with  the  subject  from  practising. 

"  In  all  cases,  to  ensure  a  metallic  connection, 
binding-screws  are  preferable  to  cups  of  mercury  ; 
but,  in  using  them,  the  copper  wire,  where  the 
attachment  is  made,  must  be  brightened  with  a 
piece  of  emery  paper, — also  the  point  of  the  screw,, 
where  it  presses  on  the  wire.  In  soldering  the 
wires  to  the  plates,  let  as  little  resin  be  used  as 
possible ;  sal  ammoniac,  or  dilute  muriatic  acid, 
answers  the  purpose  much  better. 

"  In  these  experiments,  I  have  invariably  found 
an  equal  sized  piece  of  zinc  to  answer  best.  In  the 
construction  of  galvanic  batteries  in  general,  I  am 
aware,  this  is  a  mooted  point  with  high  authority  ; 
but  my  own  practice,  which  has  been  by  no  means 
small,  with  batteries  of  every  construction,  has  led 
me  to  the  opinion  that,  wherever  slow  and  equable 
action  is  i-equired,  the  positive  and  negative  elec- 
trodes should  be  of  equal  superficial  area.  Although 
amalgamated  zinc  plates  are  preferable  where 
combined  intensity  and  continuity  of  action  are 
required,  they  must  not  be  used,  under  any  circum- 
stances, for  the  present  purposes.  It  will,  likewise, 
be  found  to  be  essential  that  the  thickness  of  the 
zinc  be  equal  to  that  of  the  required  deposition. 

"  Let  the  porous  bottom  of  the  interior  vessel, 
containing  the  zinc,  be  a  little  larger  than  either  of 
the  electrodes.  I  have  hitherto  used,  for  this 
purpose,  either  bottomless  glass  cylinders,  or 
wooden  boxes,  varnished,  with  plaster  bottoms  ; 
but  I  should  recommend  a  well  glazed  earthenware 
vessel,  having  no  bottom,  but  a  slight  rim  projecting 
inwards,  to  secure  the  plaster.  The  zinc  should  be 
occasionally  taken  out  of  the  arrangement,  during 
continuance  of  tiie  process,  and  cleansed  by  washing 
it  in  water ;  the  saline  solution  may  also  be 
renewed. 

"  Crystals  of  sulphate  of  copper  should  be  added 
from  time  to  time,  to  the  cupreous  solution  ;  but, 
should  the  deposition  require  to  be  thick,  and  long- 
continued,  it  will  be  necessary  to  take  out  the 
cupreous  solution  once  or  twice  during  the  opera- 
tion, and  add  an  entirely  fresh  one, — as  the 
sulphuric  acid,  necessarily  set  free  after  the  de- 
oxidisement  of  the  copper,  when  it  predominates 
to  any  extent,  prevents  the  required  action  from 
taking  place  on  the  copper  ;  instead  of  which,  a 
sub  or  di-oxide  of  copper  is  deposited,  in  the  form 
of  a  reddish  brown  powder — the  solution  being 
rendered  colorless.  When  this  takes  place,  the 
plate  should  be  taken  out,  and  well  washed  in  very 
dilute  nitric  acid.  I  have  tried  several  methods  to 
take  up  the  sulphuric  acid  as  it  was  set  free  ;  pure 
clay  answers  this  purpose  pretty  well,  the  acid 
combining  to  a  certain  extent  with  it,  and  forming 
a  sulphate  of  alumina,  or  alum,  at  the  bottom  of 
the  vessel. 

"When  the  voltaic  copper  is  bent,  it  breaks  at 
a  similar  angle  to  cast  copper  ;  but  when  heated  to 
a  red  heat,  and  slowly  cooled,  it  assumes  somewhat 
of  the  pliability  of  rolled  sheet  cop]ier,  requiring  to 
be  bent  several  times  before  breaking;  should  it 
now  be  beaten  on  an  anvil,  it  will  resume  its 
brittleness. 

"  It  may  be  filed,  polished,  and  cut  with  shears, 
in  the  usual  manner — the  surface  acquiring  as  fine 
a  polish  as  the  copper  in  use  among  engravers. 
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"  Should  a  thick  mass  of  metal  be  requisite  for 
any  practical  purpose  ;  as  it  would  require  a  con- 
siderable lapse  of  time  before  it  could  be  obtained 
by  the  voltaic  process,  the  back  of  the  deposited 
metal  may  be  thickened,  or  filled  up  with  solder, 
in  a  manner  already  practised  in  the  arts,  without 
the  slightest  injury  to  the  surface  or  texture  of  the 
deposited  metal. 

(To  be  concluded  in  our  next.) 


REVIEW. 

77(6  Sidereal  Heavens,  and  other  Subjects  coyinected 
with  Astronomy.  584  Pages  and  numerous  Plates. 
Ward  &  Co  ,  Paternoster  Row. 
Qne  of  the  very  best  and  cheapest  books  of  the 
season.  Of  solid  scientific  character,  of  clear  and 
elegant  style,  of  convinciiig  and  judicious  argu- 
ment, of  careful  arrangement,  and  of  that  firm 
principle  which  all  who  are  well  disposed  so  love  to 
conterriplate.  The  Author,  Thomas  Dick,  L.L.D., 
is  already  favorably  known  to  the  Public  as  the 
Author  of  that  widely-extended  work,  entitled 
"  Celestial  Scenery."  The  present  is  in  the  same 
style  ;  and,  if  possible,  of  yet  greater  excellence. 
To  quote  from  such  a  work,  that  is,  to  select  pas- 
sages is  extremely  difficult,  for  having  chosen  one 
passage  we  are,  on  further  reading,  apt  to  desire 
to  introduce  more  than  enough,  each  one  appearing 
better  than  the  former.  The  Publisher,  too,  has 
got  up  the  work  with  much  care,  taste,  and  expense, 
so  that  it  is  fit  for  the  drawing-room,  as  well  as  the 
librai-y.  We  give  the  following  passage  as  an 
example,  to  show  the  style  and  mode  of  reasoning 
which  pervades  the  whole  : — 

"  This  earth,  and  all  the  huge  planets,  satellites, 
and  comets,  comprised  within  the  range  of  the 
solar  system,  bear  a  very  small  proportion  to  that 
splendid  luminary  which  enlightens  our  day.  The 
SUN  is  five  hundred  times  larger  than  the  whole, 
and  would  contain  within  its  vast  circumference 
thirteen  hundred  thousand  globes  as  large  as  our 
world,  and  more  than  sixty  millions  of  globes  of 
the  size  of  the  moon.  To  contemplate  all  the  va- 
riety of  scenery  on  the  surface  of  this  luminary 
would  require  more  than  fifty-five  thousand  years, 
although  a  landscape  of  five  thousand  square  miles 
in  extent  were  to  pass  before  our  eyes  every  hour. 
Of  a  globe  of  such  dimensions,  the  most  vigorous 
imagination,  after  its  boldest  and  most  extensive 
excursions,  can  form  no  adequate  conception.  It 
appears  a  kind  of  universe  in  itself;  and  ten 
thousands  of  years  would  be  requisite  before 
human  beings,  with  their  present  faculties,  could 
thoroughly  investigate  and  explore  its  vast  dimen- 
sions and  its  hidden  wonders. 

"  But  great  as  the  sun  and  his  surrounding 
phmets  are,  they  dwindle  into  a  point  wlien  we 
wing  our  flight  towards  the  starry  firmament. 
Before  we  could  arrive  at  the  nearest  object  in  this 
firmament,  we  behoved  to  pass  over  a  space  of  at 
least  twenty  billions  of  miles  in  extent, — a  space 
which  a  cannon  ball,  flying  with  its  utmost  velocity, 
would  not  pass  over  in  less  than  four  millions  of 
years.  Here  every  eye  in  a  clear  winter's  night 
may  behold  about  a  thousand  shining  orbs,  most 
of  them  emitting  their  splendours  from  spaces  im- 
measurably distant;  and  bodies  at  such  distances 
must  necessarily  be  of  immense  magnitude.  There 
is  reason  to  believe  that  the  least  twinkling  star 
which  our  eye  can  discern,  is  not  less  than  the  sun 
in  magnitude  and  in  splendour,  and  iliat  many  of 


them  are  even  a  hundred  or  a  thousand  times  su- 
perior in  magnitude  to  that  stupendous  luminary. 
But  bodies  of  such  amazing  size  and  splendour 
cannot  be  supposed  to  have  been  created  in  vain, 
or  merely  to  diffuse  a  useless  lustre  over  the  wilds 
of  immensity.  Such  an  idea  would  be  utterly 
inconsistent  with  the  perfections  of  the  Divinity, 
and  all  that  we  know  of  his. character  from  the 
revelations  of  his  word.  If  this  earth  would  have 
been  '  created  in  vain'  had  it  not  been  inhabited, 
so  those  starry  orbs,  or,  in  other  words,  those 
magnificent  suns  would  likewise  have  been  created 
in  vain,  if  retinues  of  worlds  and  myriads  of  in- 
telligent beings  were  not  irradiated  and  cheered 
by  their  benign  influence. 

"  These  thousand  stars,  then,  which  the  un- 
assisted eye  can  perceive  in  the  canopy  of  heaven, 
may  be  considered  as  connected  with  at  least 
fifty  thousand  worlds ;  compared  with  the  amount 
of  whose  population  all  the  inhabitants  of  our 
globe  would  appear  only  as  '  the  small  dust  of  the 
balance.'  Here  the  imagination  miglit  expatiate 
for  ages  of  ages  in  surveying  this  portion  of  the 
Creator's  kingdom,  and  be  lost  in  contemplation 
and  wonder  at  the  vast  extent,  the  magnitude, 
the  magnificence,  and  the  immense  variety  of 
scenes,  objects,  and  movements  which  would 
meet  the  view  in  every  direction  ;  for  here  we  have 
presented  to  the  mental  eye,  not  only  single  suns 
and  single  systems,  such  as  that  to  which  we 
belong,  but  suns  revolving  around  suns,  and  sys- 
tems around  systems, — systems  not  only  double, 
but  treble,  quadruple,  and  multiple,  all  in  com- 
plicated but  harmonious  motion,  performing  mo- 
tions more  rapid  than  the  swiftest  planets  in  our 
system,  though  some  of  them  move  a  hundred 
thousand  miles  every  hour, — finishing  periods  of 
revolution,  some  in  thirty,  some  in  three  hundred, 
and  some  in  one  thousand  six  hundred  years.  We 
behold  >uns  of  a  blue  or  green  lustre  revolving 
around  suns  of  a  white  or  ruddy  color,  and  both 
of  them  illuminating  with  contrasted  colored  light 
the  same  assemblage  of  worlds.  And  if  the 
various  orders  of  intelligences  connected  with 
these  systems  were  unveiled,  what  a  scene  of 
grandeur,  magnificence,  variety,  diversity  of  in- 
tellect, and  of  wonder  and  astonishment,  would 
burst  upon  the  view  !  Here  we  might  be  apt  to 
imagine  that  the  whole  glories  of  the  Creator's 
empire  have  been  disclosed,  and  that  we  had  now 
a  prospect  of  universal  nattire  in  all  its  extent 
and  grandeur. 

"  But  although  we  should  have  surveyed  the 
whole  of  this  magnificent  scene,  we  should  still 
find  ourselves  standing  only  on  the  outskirts,  or 
the  extreme  verge  of  creation.  What  if  all  the 
stars  which  the  unassisted  eye  can  disceni  be  only 
a  few  scattered  orbs  on  the  outskirts  of  a  cluster 
immensely  more  numerous  ?  What  if  all  this  scene 
of  grandeur  be  only  as  a  small  lucid  speck  com- 
pared with  the  whole  extent  of  the  firmament? 
There  is  demonstrative  evidence  from  observation 
that  this  is  in  reality  the  case.  In  one  lucid  circle 
in  the  heavens,  scarcely  perceptible  on  a  cursory 
view  of  the  firmament,  there  are  twenty  thousand 
times  more  stars  distinguishable  by  the  telescope 
than  what  the  naked  eye  can  discern  throughout 
the  visible  canopy  of  heaven.  The  milky  way, 
were  it  supposed  to  contain  the  same  number  of 
stars  throughout  its  whole  extent,  as  have  been  ob- 
served in  certain  portions  of  it,  would  comprise  no 
less  than  20,191,000  stars;  and  as  each  of  these 
stars  is  doubtless  a  sun,  if  we  suppose  only  My 
planets  or  worlds  connected  with  cacli,  we  sliiill 
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have  no  less  than  100,955,000,  or  more  than  a 
hundred  millions  of  worlds  contained  within  the 
space  occupied  by  this  lucid  zone.  Here  an  idea 
is  presented  which  completely  overpowers  the 
human  faculties,  and  at  which  the  boldest  imagi- 
nation must  shrink  back  at  any  attempts  to  form 
an  approximate  conception.  A  hundred  millions 
of  worlds  !  We  may  state  such  a  fact  in  numbers 
or  in  words,  but  the  brightest  and  most  expansive 
human  intellect  must  utterly  fail  in  grasping  all 
that  is  comprehended  in  this  mighty  idea;  and 
perhaps  intelligences  possessed  of  powers  far  su- 
perior to  those  of  man,  are  inadequate  to  form 
even  an  approximate  conception  of  such  a  stu- 
pendous scene.  Yet  this  scene,  magnificent  and 
overpowering  as  it  is  to  limited  minds  such  as  ours, 
is  not  the  scene  of  the  universe;  it  is  only  a  com- 
paratively insignificant  speck  in  the  map  of  crea- 
tion, which  beings  at  remote  distances  may  be 
unable  to  detect  in  the  canopy  of  their  sky,  or  at 
most  will  discern  it  only  as  an  obscure  point  in  the 
furthest  extremities  of  theirview,  as  we  distinguish 
a  faint  nebulous  star  through  our  best  telescopes. 

"  Ascending  from  the  milky  way  to  the  still 
remoter  regions  of  space,  we  perceive  several 
thousands  of  dim  specks  of  light  which  powerful 
telescopes  resolve  into  immense  clusters  of  stars. 
These  nebula;,  as  they  are  called,  may  be  con- 
sidered as  so  many  milky  ways,  and  some  of  them 
are  supposed  even  '  to  outvie  our  milky  way  in 
grandeur.'  Above  three  thousand  of  these  nebulae 
have  been  discovered ;  and  if  only  two  thousand 
be  supposed  to  be  resolvable  into  starry  groups, 
and  to  be  as  rich  in  stars  at  an  average  as  our 
milky  way,  then  we  are  presented  with  a  scene 
which  comprises  2000  times  20,191,000,  or 
40,382,000,000,  that  is,  more  than  forty  thousand 
millions  of  siars.  And  if  we  suppose,  as  formerly, 
fifty  planetary  globes  to  be  connected  with  each, 
we  have  exhibited  before  us  a  prospect  which 
includes  2,019,100,000,000,  or  two  billions,  nine- 
teen thousand  one  hundred  millions  of  worlds. 
Of  such  a  number  of  bodies  we  can  form  no  distinct 
conceptions,  and  much  less  can  we  form  even  a 
lude  or  approximate  idea  of  the  grandeur  and 
magnificence  which  the  whole  of  such  a  scene  must 
display.  Were  we  to  suppose  each  of  these  bodies 
to  pass  in  review  before  us  every  minute,  it  would 
require  more  than  three  millions,  eight  hundred 
and  forty  thousand  years  of  imremitting  obser- 
vation before  the  whole  could  be  contemplated 
even  in  this  rapid  manner.  Were  an  hour's  con- 
templation allotted  to  each,  it  would  require  two 
hundred  and  thirty  millions,  four  hundred  thou- 
sand years,  till  all  the  series  passed  under  review  ; 
and  were  we  to  suppose  an  intelligent  being  to 
remain  fifty  years  in  each  world,  for  the  purpose 
of  taking  a  more  minute  survey  of  its  peculiar 
scenery  and  decorations,  100,955,000,000,000,  or  a 
hundred  billions,  nine  hundred  and  fifty-five  thou- 
sand millions  of  years  would  elapse  before  such  a 
survey  could  be  completed  ;  a  number  of  years 
which  to  limited  minds  seems  to  approximate  to 
something  like  eternity  itself." 


MISCELLANIES. 

Tortoiseskell  Boxes.  —  Horn  and  tortoiseshell 
boxes  are  thus  formed  ;  these  substances  being 
placed  in  brass  moulds,  and  subjected  to  the  action 
■of  strong  screw-presses,  which  are  placed  in  boilers  ; 
and  when  heated,  the  screws  being  turned,  compel 
these  softened  substances  to  unite  firmly  together, 


and  to  receive  the  forms  given  to  them  by  the 
moulds.  A  glue,  which  may  assist  in  their  union, 
can  also  be  made  of  the  raspings  of  tortoiseshell ; 
by  exposins?  them  in  close  vessels,  with  a  little 
water,  to  the  action  of  heat,  under  pressure,  in  the 
manner  of  a  Papiu's  digester. 

Receipt  for  Pm-ple  Fire. — Reduce  each  of  the 
following  ingredients  separately  to  a  fine  powder; 
mix  them  by  stirring  carefully;  and  rub  them 
through  a  hair  sieve.  The  mixlure  will,  when 
made  into  rocket  stars,  and  inflamed,  burn  with  a 
fine  purple  light :  — 

Chlorate  of  potash,  2  oz., 
Black  oxyde  of  copper,  1  oz.. 
Sulphur,  1  oz. 

Receipt  for  Green  Fire — Mix,  as  above  directed, 
the  following  ingredients  ;  which,  when  burnt, 
produces  a  green  flame  : — 

Dry  nitrate  of  barytes,  l|lb.. 
Chlorate  of  potash,  4  oz., 

lieiegar,  or  still  better,  2  oz., 
Metallic  arsenic,  2  oz.. 

Charcoal,  1|  oz.. 

Sulphur,  8  oz. 

Receipts  for  Red  and  Blue  Fire,  (seepage  528.  J 


Vol.  I.  will  be  completed  with  No.  52,  which  will 
contain  a  Title,  Index,  &fc.  Early  in  Vol.  II. 
a  Series  of  Articles  ivill  be  prepared  on  Gal- 
vanism aH<f  Electro-Magnetism,  Lithogra- 
phy, Engraving,  Landscape  Painting,  8fc. 


CORRESPONDENTS. 

Oil  for  Delicate  Machineuy. — See  page  208. 

Tbansferrino  Prints,  &c. — See  page  271. 

J.  L. — Boiinycastle's  Algebra  will  suit  hira. 

iEoiDius. — We  are  obliged  for  his  last  letter;  we  have  a  paper 
written  on  the  same  subject. 

Polishing  Bound  Books  i.s  done  by  W'hite  of  egg. 

In  Gilding  the  bucks  of  books,  the  gold  leaf  is  taken  up 
by  the  hot  tool  that  stamps  it  on  the  backs 

J.  W.  Cuthbert.— We  will  assist  him  as  far  as  possible. 

Citric  Acid  in  our  next — if  possible. 

A  Weekly  Reader, — The  object  of  the  tissue  paper  in 
illustrated  works  is  to  prevent  what  he  complains  of,  the 
"SETTING  OFF  of  somc  part upon  the  contrary  page." 

.\coRNs,  when  grown  in  water,  ."(hould  be  suspei.ded  just 
under  the  surface,  and  placed  in  the  dark  till  the  roots  have 
shot  downwards  some  length.  Acorns'  that  have  been  kept 
in  dry,  warm  rooms  for  some  months  previously,  will 
scarcely  succeed  :  now  is  the  time  to  try  them. 

Cocoa  Nut  Oil  is  naturally  a  concrete  oil  ;  therefore  requires 
no  solidification. 

J.  S.  A. — A  lathe  maker  or  machinist  can  assist  him  much 
more  than  it  is  in  our  power  to  do. 

Smelling  Salts  may  be  scented  by  a  few  drops  of  the  oil  of 
lavender,  bcrgamot,  &c..  according  to  the  scent  required. 
Aromatic  vinegar  must  never  be  mixed  with  it. 

Busks, — Tlie  wearing  of  steel  busks,  does  not  in  any  way 
injure  the  health ;  not  if  you  were  covered  with  them. 

Electrical  Jar  — There  is  no  advantage  in  having  the  top  of 
it  air-tight. 

Chromk  Yellow. — The  manufacture  of,  early  in  the  fol- 
lowing volume. 


Communications,  Books  for  Review,  Inventions  for  Illus- 
tration, &c.,  to  be  addressed  to  the  Editor,  ."iS,  Great 
Proscot  Street,  to  the  Printer  ;  or  to  the  Publisher.  All 
Letters  must  be  post  paid. 
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AEROSTATION. 
(Hemmed  from  page  365,  and  concluded.) 


The  balloon  constructed  by  the  brothers  Montgol- 
fier,  and  as  has  before  been  alluded  to  as  the  first 
aeronautic  machine,  of  sufficient  buoyancy  to  carry 
any  considerable  weight  into  the  air,  was  totally 
different,  not  merely  in  principle,  but  appearance, 
from  those  at  present  in  use.  Now,  as  is  well 
known,  a  balloon  is  but  a  globular  silk  bag,  with  a 
boat-shaped  basket,  or  car,  attached  to  a  net-work 
of  ropes  which  passes  over  it.  That  made  by 
Montgolfier,  and  first  used  by  M.  de  Rosier,  was 
decorated  with  much  trouble  and  expense,  and 
composed  of  silk,  partly  covered  with  gold,  span- 
gles, and  scarlet  velvet.  The  lower  part,  or  car, 
was  a  gallery  sufficiently  large  for  the  aeronaut  to 
walk  round,  the  centre  being  hollow,  and  holding 


the  iron  frame-work,  in  which  the  fire  was  placed. 
The  introductory  cut  shows  the  pattern  and  orna- 
mental character  of  Montgolfier's  balloon. 

At  the  same  period  that  the  original  discoverers 
of  aerostation  were  thus  astonishiii-.;  the  whole 
people  of  France,  attempts  were  made  by  other?, 
particularly  by  Messrs.  Charles  and  Rotn-iis,  to 
achieve  something  equally  interesting,  though  upon 
the  same  subject. 

The  levity  of  hydrogen  gas  had  been  already 
discovered,  and  Mr.  Charles  was  desirous  of  em- 
ploying it  to  inflate  a  balloon.  Mis  attempts  were  at 
first  much  ridiculed,  and  he  wan  upbraided  for 
endeavouring  to  discover  any  otht-r  principle  than 
that  already  made.     Undeterred,  however,   by  luch 
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discouraging  circumstances  he  shortly  was  enabled 
to  prove  the  truth  of  his  imaginings,  for,  on  the 
1st  of  December,  1783,  he,  with  M.  Robarts, 
ascended  from  the  Tuilleries,  made  a  most  suc- 
cessful voyage,  and  descended  in  perfect  safety. 

Various  ascents  with  the  rival  balloons  were 
about  the  same  time  made  in  different  countries  of 
Europe,  by  Montgolfier,  Andrseani,  Fleurant  and 
Madam  Tliible,  Rosier  and  Proust,  Guyton,  Mor- 
veau,  L'Abbe  Bertrand  and  Yestu,  in  France. 
Abbe  Carmus,  in  Rhodes.  Lunardi  and  Blanchard, 
in  England.  Lunardi  ascended  from  the  Artillery 
Ground,  London,  on  the  21st  of  September,  1784, 
amid  a  concourse  of  many  thousands  of  spectators. 
He  afterwards  repeated  the  experiment  in  different 
parts  of  England,  and  during  the  following  year  in 
Scotland.  This  active  person  took  an  expeditious 
but  careless  way  of  filling  his  balloon,  which  was 
one  upon  the  hydrogen  principle.  He  had  two 
large  casks  sunk  into  the  ground  for  their  better 
security,  in  which  he  deposited  2000  pounds  of  the 
borings  of  cannon,  divided  by  layers  of  straw,  to 
present  a  larger  surface  ;  an  equal  quantity  of  sul- 
phuric acid,  or  oil  of  vitriol,  diluted  with  six  times 
its  quantity  of  water,  was  poured  upon  the  iron,  and 
the  hydrogen  gas,  now  formed,  without  being  cooled 
or  washed,  was  immediately  introduced  into  the 
balloon. 

To  Lunardi  succeeded  Blanchard,  who  performed 
not  fewer  than  36  voyages  through  the  air,  and 
acquired  a  large  sum  of  money  for  his  exhibitions. 
His  most  remarkable  voyage  was  across  the  British 
Channel,  in  company  with  Dr.  Jefferies,  an  American 
gentleman,  on  the  7th  of  January,  1785,  in  a  clear 
frosty  day  ;  his  balloon  was  launched  from  the  cliffs 
of  Dovor,  and  after  a  perilous  course  of  two  hours 
and  three  quarters,  arrived  in  safety  on  the  edge  of 
a  forest  near  Calais. 

All  these  ascents  had  been  hitherto  conducted 
with  ths  most  perfect  safety,  though  some  of  them, 
besides  that  of  Blanchard,  not  without  danger.  But 
soon  afterwards,  namely,  on  the  15th  of  June, 
1785,  the  enterprising  Rosier,  and  his  friend  Ro- 
main,  after  ascending  to  a  height  of  above  3000 
feet,  were  precipitated  to  the  ground  and  dashed  to 
pieces,  in  consequence  of  their  balloon  catching 
fire.  It  consisted  of  a  large  silk  bag,  filled  with 
hydrogen,  and  with  a  smaller  fire  balloon  attached — 
a  spark  from  which  occasioned  the  catastrophe. 

Among  the  greatest  dangers  to  which  aeronauts 
are  exposed  is  that  of  a  too  rapid  and  premature 
descent.  To  guard  in  some  degree  agaiust  the  risks 
arising  from  the  occurrence  of  such  accidents,  the 
parachute  was  afterwards  introduced,  being  intended 
to  enable  the  voyager,  in  case  of  alarm,  to  desert 
his  balloon  in  mid-air  and  drop,  without  sustaining 
injury,  to  the  ground.  Blanchard  was  the  first  who 
constructed  parachutes,  and  attached  them  to 
balloons,  for  the  sake  of  effecting  his  escape  in  case 
of  accident.  During  the  excursion  which  he  under- 
took from  Lisle,  about  the  end  of  August,  1785, 
when  this  adventurous  aeronaut  traversed,  without 
halting,  not  less  than  300  miles,  he  let  down  a 
dog  from  a  vast  height  in  the  basket  of  a  parachute, 
and  the  poor  animal  falling  gently  through  the  air, 
reached  the  ground  unhurt. 

Since  that  period  the  practice  and  management 
of  the  parachute  have  been  carried  much  farther 
by  other  aerial  travellers,  and  particularly  by  Mr. 
Garnerin,  who  repeatedly  descended  by  that  machine 
from  the  region  of  the  clouds. 


This  ingenious  and  spirited  Frenchman  visited 
London  during  the  short  peace  of  1802,  and  made 
two  fine  ascents  with  his  balloon,  in  the  second  of 
which  he  threw  himself  from  an  amazing  elevation 
with  a  parachute.  This  consisted  of  32  gores  of 
white  canvas,  formed  like  an  umbrella  covering,  of 
23  feet  diameter,  at  the  top  of  which  was  a  round 
piece  of  wood,  10  inches  broad,  and  having  a  hole 
in  its  centre,  admitting  short  pieces  of  tape  to  fasten 
it  to  the  several  gores  of  the  canvas.  About  4  feet 
and  a  half  below  the  top  was  a  hoop  of  8  feet 
diameter,  attached  by  a  string  from  each  seam,  so 
that  when  the  balloon  rose  the  parachute  hung  like 
a  curtain  from  this  hooji ;  below  it  was  suspended  a 
cylindrical  basket,  covered  with  canvas,  about  4 
feet  high  and  two  and  a  quarter  wide.  In  this 
basket  the  aeronaut  placed  himself,  and  rose  majes- 
tically from  an  inclosure,  near  North  Audley  Street, 
at  6  o'clock  in  the  evening  of  the  2nd  of  Septem- 
ber. After  hovering  7  or  8  minutes  in  the  upper 
regions  of  the  air,  he  cut  the  cord  which  attached 
the  balloon  to  the  parachute  ; — it  instantly  expanded 
— vibrated  to  and  fro  with  violence — passed  over 
Marylebone  and  Somers  Town,  and  descended  in  a 
field  in  St.  Pancras.  The  shock,  however,  was  so 
violent,  that  Garnerin  was  thrown  on  his  face  and 
somewhat  hurt. 

Since  the  above  period,  aerostation  has  not  given 
rise  to  any  material  novelties  worth  relating,  though 
hundreds  of  ascents  have  since  been  made  ;  indeed, 
ballooning  is  a  popular  amusement,  and  aeronauts 
employ  their  experience  as  a  means  of  private  gain 
and  public  exhibition.  The  names  of  Graham, 
Sadler,  Harris,  and  others,  are  well  known,  and  the 
fate  of  poor  Mr.  Cocking  will  be  long  remembered. 
Mr.  Green  also  deserves  particular  notice  for  his 
celebrated  trip  in  the  "  Monster  Balloon,"  with 
which  he  travelled  from  London  to  Nassau,  and 
which  he  is  no^7  endeavouring  to  adapt  for  a  passage 
to  America.  This  great  and  bold  enterprise  he 
hopes  to  accomplish  by  attaching  wings  to  his 
balloon,  to  guide  it  in  its  course  ;  the  next  extract 
explains  what  is  at  present  known  upon  the  subject, 
and  is  tlie  last  improvement  science  and  ingenuity 
hsa  accomplished  in  favor  of  aerostation. 

"  Novel  Experiment  iu  Aerostation. — A  series 
of  very  interesting  experiments  was  privately  exhi- 
bited in  the  lecture  room  of  the  Polytechnic 
Institution,  in  Regent  Street,  on  Tuesday  afternoon, 
by  Mr.  Green.  That  celebrated  aeronaut  has  long 
entertained  the  opinion  that  a  balloon  voyage  from 
the  continent  of  America  to  Europe  may  be  safely 
and  certainly  effected,  founded  on  repeated  observa- 
tions in  the  atmosphere,  which  have  led  him  to  the 
conviction  that,  whatever  may  be  the  direction  of 
the  winds  below,  the  current  of  air  above  invariably 
traverses  from  some  point  between  the  north  and 
west.  Mr.  Green  has  kept  a  regular  log  of  all  his 
numerous  voyages,  and  in  no  instance,  (we  are 
informed,)  has  a  single  exception  to  this  rule  been 
encountered.  To  get  into,  and  remain  in,  this 
current  it  is,  however,  necessary  that  the  balloon 
should  be  kept  at  a  certain  altitude ;  and  to  show 
how  this  could  be  effected  was  one  of  the  objects  of 
the  experiments.  The  machinery  made  use  of  by 
Mr.  Green  is  both  simple  and  portable,  and  is 
constructed  upon  a  well-known  pneumatic  principle. 
It  is  composed  of  two  fans,  or  blades  of  wood, 
attached  to  a  spindle,  which  passes  through  the 
bottom  of  the  car.  The  fans  are  of  one  longitudinal 
piece,  to  the  centre  of  which  the  spindle  is  fixed, 
after  the  manner  of  a  windmill,  with  but  two  wings 
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or  arms,  and  their  blades  present  a  given  angle 
horizontally,  in  which  direction  Ihcy  move.  The 
effect,  as  we  witnessed  it,  was  as  follows : — 

"  A  miniature  balloon,  of  about  three  feet 
diameter,  was  filled  with  common  coal  gas. 
this  were  attached  the  hoop,  netting,  and  car 
in  the  car  a  small  piece  of  spring  mechanism  was 
placed,  to  give  motion  to  the  fans.  Tiie  balloon 
was  then  balanced  ;  that  is,  a  sufficient  weight 
■was  placed  in  the  car  to  keep  it  suspended  in  the 
air,  without  the  capacity  to  rise  or  inclination  to 
sink.  ]\Ir.  Green  then  touched  a  stop  in  the 
mechanism,  W"hich  immediately  communicated  a 
rapid  rotary  motion  to  the  fans,  whereupon  the 
machine  rose  steadily  to  the  ceiling,  from  which 
it  continued  to  rebound  until  the  clock  work  had 
run  out.  Deprived  of  this  assistance,  it  imme- 
diately fell.  The  reverse  of  this  experiment  was 
then  performed.  The  balloon  was  first  raised  into 
the  air,  and  then  balanced.  A  similar  motion  was 
imparted  to  the  fans,  the  action  of  which  in  this 
case  was,  however,  reversed,  and  the  balldon  was 
immediately  pulled  down  to  the  ground  by  their 
forces.  A  more  interesting  eifect  still  was  then 
exhibited.  The  balloon,  with  the  guide  rope 
attached  to  it,  was  balanced  as  before,  the  guide 
rope  having  a  small  brass  weight  fixed  to  the  end 
of  it.  The  fans  were  then  removed  from  under 
the  car  and  placed  sideways  upon  it,  by  which 
their  action  became  vertical.  Upon  motion  being 
communicated,  the  balloon  floated  in  a  horizontal 
line,  dragging  the  guide  rope  after  it  with  the 
weight  trailing  along  the  floor,  and  continued  to  do 
so  until  the  mechanism  ceased,  when  it  immedi- 
ately became  stationary  again.  These  experiments 
were  frequently  repeated  with  complete  success. 
Mr.  Green  states,  that  by  these  simple  means,  a 
voyage  across  the  Atlantic  may  be  performed  as 
easily  as  one  from  V'auxhall  Gardens  to  Nassau, 
and  he  calculated  thai  from  three  to  four  days  will 
be  sufficient  for  the  undertaking.  Nous  verrons. 
Meanwhile,  we  must  do  Mr.  Green  the  justice  to 
say,  that  his  experiments  were  grafted  upon  sound 
scientific  knowledge.  We  know  he  contemplates 
no  such  absurdity  as  impelling  a  balloon  against 
the  wind,  which  is  an  impossibility.  All  he  desires 
is  to  gain  a  point  or  two,  if  need  be,  in  the 
direction  which  he  is  going,  and  to  maintain 
himself  at  a  certain  altitude  by  extraneous 
assistance.  The  required  size  of  the  fans  for  his 
"  Jlonster"  balloon  would  be  about  six  feet  in 
length,  and  the  machinery  by  which  they  would  be 
turned  would  be  placed  inside  the  car,  to  be 
governed  at  the  will  of  the  persons  there.  These 
experiments  will  probably  be  practically  carried 
out  during  the  summer,  when  the  public  will  have 
a  fair  opportunity  of  judging  how  far  they  are 
capable  of  securing  safe  transit  over  four  thousand 
miles  of  ocean,  which  appears  to  us  to  be,  under 
any  circumstances,  a  most  perilous  undertaking."  — 
The  Times. 


TRANSFERRING   OLD    PAINTINGS     TO 

NEW    CANVAS. 

The  art  of  removing  paintings  from  the  cloth  or 
wood  on  which  they  arc  originally  done,  and  trans- 
ferring them  to  new  grounds  of  cither  kind. 

For  those  on  cloth  or  canvas,  the  method  is  as 
follows  : — Let  the  decayed  picture  be  cleansed  of 
all  grease  that  may  be  on  its  surface,  by  rubbing 
it  very  gently  with  crum  of  stale  bread,  and  then 


wiping  it  with  a  very  soft  linen  clnlh.  It  must 
then  be  laid  with  the  f.ice  downwai'is  on  a  smooth 
table,  covered  with  fan  paper,  or  the  Indian  paper, 
and  the  cloth  on  the  reverse  must  be  well  soaked 
with  boiling  water  spread  upon  it  with  a  sponge 
until  it  is  soft  and  pliable.  Turn  the  picture  with 
the  face  upwards  and  stretch  it  evenly  on  the  table ; 
pin  it  down  with  nails  at  the  edges. 

Having  melted  a  quantity  of  glue,  and  strained 
it  through  a  flannel  cloth,  spread  part  of  it,  when 
a  little  slillened,  on  a  linen  cloth  of  the  size  of 
the  painting ;  and  when  this  is  set  and  dry,  lay 
another  coat  over  it — when  this  has  become  stiff, 
spread  some  oi'  tlie  gluo,  moderately  heated,  over 
the  f;ice  of  the  piciurc,  and  lay  over  it  the  linen  cloth 
already  prepared  in  the  most  even  manner,  and  nail 
it  down  to  the  picture  and  table.  Then  expose  the 
whole  to  the  heat  of  the  sun,  where  it  may  be  secure 
from  rain,  till  the  glue  is  dry  and  hard — then  re- 
move it  from  the  table.  Turn  the  picture  with 
face  downwards— let  it  be  nailed  as  before;  raise 
round  its  edges  a  border  of  wax,  forming  a  kind  of 
shallow  trough  with  the  surface  of  the  picture, 
into  which  pour  a  corroduig  fluid,  as  oil  of  vitriol, 
or  spirits  of  salts,  (the  last  is  to  be  preferred;) 
diluted  to  such  a  degree,  determined  by  previous 
trials,  that  it  may  destroy  the  thread  of  the  canvas 
without  discoloring  it.  When  it  has  answered  the 
purpose,  drain  it  off  through  a  passage  made  in 
the  wax  border,  and  wash  by  repeatedly  pouring 
fresh  water  on  the  cloth  ;  the  threads  of  the  cloth 
must  then  be  carefully  picked  out,  till  the  whole 
be  taken  away,  being  tluis  freed  from  the  cloth, 
must  be  well  washed  with  water  and  sponge,  and 
left  to  dry. 

In  the  meantime  prepare  a  new  piece  of  canvas, 
and  havhig  spread  some  hot  glue,  melted  with  a 
little  brandy  or  spirits  of  wine,  over  the  reverse 
of  the  painting,  lay  the  new  canvas  while  the  glue 
is  hot,  and  compress  them  together  with  plates  of 
lead,  or  marble.  When  the  glue  is  set,  remove 
the  weights,  let  the  cloth  remain  till  the  glue  has 
become  hard  and  dry,  then  the  whole  must  be 
again  turned,  and  the  border  of  wax  replaced  ;  the 
linen  cloth  nmst  be  destroyed  as  before;  the  paint- 
ing must  then  be  freed  from  the  glue  by  washing 
it  with  hot  water  aild  a  sponge.  The  painting  may 
then  be  varnished,^ and  if  the  process  has  been 
well  conducted,  it  will  be  transferred  in  a  perfect 

state. 

When  the  painting  is  on  wood  it  must  be  done 
in  the  same  way,  with  this  exception,  that  after 
the  face  has  been  covered  with  the  lineu  cloth,  in 
the  preceeding  process,  it  must  be  laid  on  a  blanket 
several  times  folded,  and  the  wood  planed  away  as 
thin  as  possible,  not  to  touch  the  paint.  The  pro- 
cess is  afterwards  the  same  as  the  preceeding. 

J.    GB — 


ENGRAVING  BY  VOLTAIC  ELECTRICITY'. 

(Resumed  from  page  407,  and  concluded.) 

The  former  papers  communicate  all  that  tlie 
original  writer,  Mr.  Spencer,  has  liandcd  down  in 
various  publications  on  this  interesting  subject. 
The  next  remarks  are  by  Mr.  Sturgeon,  as  given 
in  bis  "  Anmils  of  Electricity  ;"  tlu  y  will,  i)erh«p8, 
afford  hints  to  the  expcriim  iitalist ;  winch  umy 
assist  in  the  further  appliwition  of  tlic  subject. 


412 


MAGAZINE  OF  SCIENCE. 


"  My  Dear  ^ir — 

"  In  our  conversation,  on  the  subject  of  taking 
fac-simile  impressions,  in  copper,  of  medallions, 
coins,  &c.,  by  the  process  of  voltaism,  you  will 
remember  that  the  idea  occurred  to  me  of  giving 
them  silver  or  golden  surfaces,  by  a  similar  voltaic 
process ;  employing  a  solution  of  either  of  those 
meials  in  connection  with  the  prepared  matrix, 
instead  of  a  solution  of  copper.  Turning  the 
subject  over  in  my  mind  whilst  walking  home,  a 
thought  struck  me  that  a  complete  medallion  of  any 
kind  of  metal  might  easily  be  made  by  the  voltaic 
process  ;  or  the  medallion  might  l^e  constructed  of 
different  metals  and  in  a  variety  of  ways,  which  it 
would  be  found  difficult  to  imitate  by  any  other 
process. 

"  The  following  are  some  of  the  methods  : — 

"  Let   a   matrix  of   each  side  of  the  medallion 

intended  to  be  copied  be  made  in  the  usual  way,  by 

means  of  the  alloy  usually  called  Newton's  fusible 

metal ;   and  let  the  metal  be  about  an  eighth  of  an 

inch  in  thickness.      To  the  back  of  this  metal  is  to 

soldered  one  end  of  a  copper  wire,  and  to  the  other 

end  a   piece  of  zinc,    w-hich   is  afterwards    to    be 

amalgamated.     The  metal  in  which  the  matrix  is 

formed  is  now  to  be  covered  with  a  thin  stratum  of 

either  varnish  or  wax,  leaving  bare  the  matrix  only. 

The  wire  is  also  to  be  covered  in  a  similar  manner, 

and  is  to  be  bent  so  as  to  adapt  the  voltaic   metals 

to  their  respective  positions  in  the  vessels  holding 

the  liquids  employed.     In  a  few  hours  the  matrix 

will  have  received  a  coating  of  precipitated  metal 

from  the  solution,   which  may   be  either   gold   or 

silver  :    the  thickness  of    the  coating  will  depend 

upon  the  time.     When  this  coating  is  supposed  to 

be  of  sufficient  thickness,   remove  the  solution   of 

the  silver  or  the  gold,  as   the  case  may  be,   and 

replace  it  by  a  solution  of  the  sulphate  of  copper, 

and  in  the  course  of  a  few   days  you  will  have  a 

considerable  thickness  of  copper  piecipitated  on  the 

silver  coating  on  the   matrix.     These   two  metals 

will  adhere  firmly  together  so  as  to  be  one  piece. 

When  this  young  somi-medallion  is  removed  from 

the  matrix,  it  will  have  a  copper  body  with  a  silver 

or  a  gold  face.     Its  twin-sistej-  may  be  formed  by 

proceeding  in  the  same  way,  with  the  matrix  formed 

from  the  opposite  face  of  the   original  medallion, 

and  when  the  process  is  completed  the  flat  copper 

sides  may  be   soldered  neatly   together,   so  as   to 

form  a  complete  medallion  similar  to  the  original  one. 

"  By   a  similar  prociss   a  complete    medallion 

may  be  formed,  having  a  gold  surface  on  one  side 

and  a  silver  one  on  the   other. 

"  Another  beautiful  variation  may  be  made  by 
the  following  process.  Imagine  that  we  wanted 
a  medallion  whose  prominent  parts  should  be  of 
gold,  and  the  rest  silver.  The  head  of  Newton, 
for  instance,  with  its  motto,  to  be  gold.  Varnish 
with  wax  every  other  part  of  the  matrix,  and  put 
it  in  galvanic  action  in  a  solution  of  gold.  In  a 
few  hours  a  golden  head  and  motto  will  be  formed. 
Now  remove  the  gold  solution  ;  and  clean  the 
matrix  of  its  coating  of  wax.  Now  put  the  matrix 
in  voltaic  action  in  a  solution  of  silver,  and  the 
face  of  the  new  medallion  will  be  filled  up  with 
silver.  If  the  body  of  the  medallion  is  to  be 
silver,  the  action  may  be  continnod  for  a  few 
days ;  but  if  the  body  is  to  be  of  copper,  proceed 
as  before  directed  with  a  solution  of  sulphate  of 
copper.  Similar  processes  give  infinite  scope  to 
tht  ingenious  in  varying  and  ornamenting  this 
scale  of  Yoltaic  productions,        w.  sturgeon." 


We  will  now  venture  to  offer  a  few  remarks. 
First,  as  to  the  solutions  used.  Sulphate  of  copper 
in  a  saturated  state  is  essential:  the  solution  in 
contact  with  the  zinc  is  immaterial :  salt  and  water 
is  very  good,  but  water  with  a  few  drops  of 
sulphuric  acid  still  better ;  but  not,  however,  so 
much  acid  as  Mr.  Spencer  recommends,  for  then 
the  chemical  action  is  too  great  and  the  zinc  is 
wasted. 

it  is  not  necessary  to  apply  clay  or  anything 
else  to  the  solution  of  copper,  under  the  impression 
that  the  sulphuric  acid  is  in  excess  ;  for  it  will  be 
found,  that  as  fast  as  the  copper  is  deposited,  the 
acid  is  drawn  away  from  the  solution  through  the 
diaphram  to  the  zinc,  and  that  keeps  up  the  action. 
This  may  be  experimentally  proved  ;  for,  although 
the  solution  becomes  colorless,  yet  it  is  not  acid 
to  the  taste. 

Next,  as  to  the  material  to  form  the  division 
between  the  two  electrodes,  or  poles.  Plaster  of 
Paris,  will,  as  Mr.  Spencer  says,  answer  very 
well ;  but  still  better  if  mixed  up  with  equal 
proportions  of  powdered  bath  brick,  which  renders 
it  more  porous.  A  common  small  garden  pot 
will  do,  a  cork  being  inserted  into  the  bottom  of 
it.  What  is  far  better  is  a  roll  of  brown  paper 
two  or  three  time.s  doubled,  and  to  keep  it  tight 
tied  at  top  and  bottom.  Such  a  tube  may  be  made 
by  rolling  brown  paper  round  a  ruler,  tying  it  at 
the  top,  and  covering  the  bottom  over  with  three 
or  four  folds  of  the  same,  tying  that  part  also.  A 
tube  such  as  this  will  answ^er  for  all  kinds  of  pot 
batteries.  The  size  and  shape  of  the  piece  of 
zinc  used  is  not  very  material ;  a  rod  of  zinc  and 
plate  of  copper  will  do  as  well  as  if  they  were  of 
the  same  shape  and  size. 

Moulds,  Mr.  Spencer  says,  should  be  of  lead  : 
these  we  have  tried  :  ihey  will  answer  ;  but  are 
infinitely  inferior  to  those  made  of  fusible  metal. 
But  there  is  a  vei-y  great  difficulty  in  casting  the 
moulds.  The  best  method  of  accomplishing  it 
that  we  know  of  is  as  follows  : — 

I'remisiiig  that  the  alloy  to  be  used  is  made  of 
five  pans  of  bismuth,  three  lead,  and  two  tin, 
melted  together.  When  in  a  stale  just  melted, 
pour  a  sufficient  quantity  of  it  upon  a  piece  of 
paper,  placed  upon  the  hearth-stone  ;  let  the  medal 
which  you  desire  to  mould  be  quite  cold ;  and 
when  the  fluid  alloy  is  nearly  ready  to  set,  dash 
the  medal  down  upon  it,  with  an  even,  but  con- 
siderable force,  like  a  light  blow.  The  alloy,  if 
in  a  right  state,  will  exhibit  a  most  perfect  and 
sharp  impression  of  the  coin  or  medal.  This 
process,  simple  as  it  may  appear  in  writing,  is 
attended  with  some  difficulty;  and  if  the  tyro 
succeed  once  in  four  or  five  times  he  may  think 
himself  fortunate. 

We  now  conclude  this  subject — not  that  it  is 
exhausted ;  but  because  space  does  not  allow  a 
greater  extension  of  it. 


ANSWERS   TO   QUERIES. 

47 — WJiat  is  the  cause  of  Elasticity  ?  Elasti- 
city is  one  of  the  properties  of  matters,  inherent 
in  certain  substances,  but  the  cause  of  it  is  no  more 
known  to  us  than  is  the  cause  of  weight,  hardness, 
or  malleability.  It  is  easy  to  form  an  hypothesis 
to  explain  all  these  matters,  and  to  say  that  elas- 
ticity arises  from  the  particles  of  bodiee,  although 
tenaciously  united  together,  having  for  each  other 
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a  certain  repulsive  force,  which  is  exerted  to  restore 
them  to  their  first  form,  when  any  force  which  has 
compressed  them  is  removed — or  we  may  say  that 
elasticity  is  inherent  in  those  bodies  which  are  com- 
posed of  hollow  atoms,  but  either  explanation  is 
unsatisfactory  and  without  proof. 

62 — How  is  Indian  Rubber  moulded  into  Shoes  ? 
A  mould  of  proper  shape  is  attached  to  the  tree 
from  which  the  Indian  rubber  exudes  ;  this  flows 
over  the  mould  and  forms  the  shoe — or  else  the 
liquid  Indian  rubber  is  rubbed  over  the  proper  lasts. 
[Such  is  the  explanation  given  to  the  Editor  by 
Mr.  Macintosh.] 

65 — HoiL'  are  Medallion  Wafers  to  be  made  ? 
Color  Salisbury  glue  by  means  of  Brazil  wood,  tur- 
meric, or  the  like  ;  fill  up  the  hollow  part  of  a  seal 
with  any  colored  powder  (white  is  the  best),  made 
into  a  paste  with  thick  gum  water,  having  the  flat 
part  clear ;  then  pour  as  much  of  the  melted  co- 
lored glue  on  the  seal  as  will  lie  upon  it,  and  let  it 
dry  in  a  gentle  heat,  when  used,  wet  the  paper 
where  the  wafer  is  to  be  applied,  and  place  the  back 
of  the  wafer  on  the  wet  paper. 

86 — Why  are  Eggs  coagulated  when  boiled  and 
unable  afterwards  to  resume  their  fluid  state  ?  See 
Albumen,  page  404. 

98 — What  is  the  cause  of  the  Rototary  Motion 
of  a  Watch  Glass  sliding  down  a  table  ?  There  is 
no  cause  for  a  nonentity  ;  it  is  not  a  fact  that  it  does. 

124 — What  is  the  construction  of  the  Eccentric 
Chuck  ?  It  is  a  chuck  v.-hich  has  a  groove  and 
sliding  piece  across  it,  as  well  as  the  adaptation  of 
moving  round,  by  which  means  the  centre  of  the 
work  appended  to  it  may  be  made  to  turn  round 
any  required  centre.  A  fuller  description  of,  and 
specimens  of  work  done  by  it  in  Vol.  II. 

127, 128 — What  is  the  result  of  Medicated  Earths 
on  the  Coloration  of  Floicers  ?  also.  Is  it  possible 
to  jjroduce  a  blue  and  scented  Dahlia  /  Considering 
that  the  water  which  the  roots  of  plants  absorb,  is 
impregnated  with  various  salts  and  animal  matters 
it  might  be  supposed  that  these  would  affect  their 
color,  as  well  as  their  luxuriance  of  growth  ;  but 
such  is  not  found  to  be  the  case.  Sir.  Knight,  we 
believe,  tried  numerous  experiments  on  this  sub- 
ject, but  without  success  ;  and  modern  gardeners 
have  of  late  years  been  extremely  anxious  to  pro- 
cure dahlias  scented  like  primroses  ;  and  also  a 
red  laburnham,  but  have  failed  in  the  expected 
results  of  their  experiments.  Some  plants  assume 
in  cultivation  almost  endless  tints — for  example,  the 
garden  ranunculus  is  of  all  colors  but  a  light  blue, 
but  it  is  by  no  means  proved,  nor  even  surmised, 
that  such  varieties  depend  upon  the  absorption  of 
any  particular  ingredient. 

132 — Requested  the  method  of  French  Polishing  ? 
See  page  370. 

133 — What  kind  of  Chalk  will  mark  clearly 
upon  Glass.  No  material  wiU  mark  clearly  upon 
glass,  unless  it  be  either  greasy  or  sugary  ;  perhaps 
for  such  a  purpose  lithographic  chalk  might  answer, 
if  not,  a  chalk  might  be  made  of  lamp  black,  trea- 
cle, and  gum  water.  Those  artists  who  write,  or 
gild  upon  glass,  sketch  out  the  design  first  with  a 
pointed  piece  of  tallow. 

140 — How  are  Magnets  made  ?  See  pages  348, 
and  373. 

141 — How  is  Brass  bronzed?     See  page  308. 

142 — If  a  Plummet  be  suspended  over  the  side 
of  a  Mountain,  would  it  be  attracted  ovt  of  its  per- 
pendicularity ?  Certainly,  in  proportion  to  the 
mass  of  the  mountain,  and  the  square  root  of  the 


plummet's  distance  from  it.      This  was  tried  and 
proved  by  Dr.  Maskelyne. 

lol — What  is  Madder  Carmine,  and  how  pre- 
pared .'  Madder  carmine  is  a  pigment  prepared 
from  a  plant  of  that  name.  For  the  following  pro- 
cess of  making  it  the  Society  of  Arts  voted  Sir  R. 
Engerfield  their  gold  medal.  Enclose  2  ounces  troy 
of  the  finest  Dutch  crop  madder  in  a  bag  of  fine  and 
strong  calico,  large  enough  to  hold  three  or  four 
times  as  much.  Put  it  into  a  large  marble  or  por- 
celain mortar,  and  pour  on  it  a  pint  of  clean,  soft 
water  cold.  Press  the  bag  in  every  direction,  aud 
pound  and  rub  it  about  with  a  pestle  as  much  as 
can  be  done  without  tearing  it,  and  when  the  water 
is  loaded  with  color  pour  it  off.  Repeat  this  pro- 
cess till  the  water  comes  off  but  slitrhtly  tinged,  for 
which  about  3  pints  will  be  sufficient.  Heat  all  the 
liquor  in  an  earthern  or  silver  vessel  till  it  is  ne  trly 
boiling,  and  then  pour  it  into  a  large  bason,  into 
which  a  troy  ounce  of  alum  has  been  previously  put. 
Stir  the  mixture  together,  and  while  stirring,  pour 
in  gently  about  Ij  ounce  of  a  saturated  solution  of 
potash.  Let  it  stand  till  cold  to  settle ;  pour  off 
the  clear  yellow  liquor,  add  to  the  precipitate  a 
quart  of  boiling  soft  water,  stirring  it  well,  and 
when  cold  separate,  by  filteration.  the  carmine, 
which  is  2  an  ounce.  If  less  alum  be  employed  the 
color  will  be  somewhat  deeper  ;  with  less  than  |  of 
an  ounce  the  whole  of  the  coloring  matter  will  not 
unite  with  the  alumina.  Fresh  madder  root  is  equal, 
if  not  superior,  to  the  dry. 

152 — What  Threshing  Machine  is  applicable  to 
Clover  Seed  ?  The  best  threshing  machine  is 
decidedly  that  of  Mr.  Meikle ;  it  is  worked  by  two 
horses,  and  is  the  kind  universally  adopted  in 
Scotland,  and  the  north  of  England. 

154 — How  is  Rice  Paper  made,  and  of  what .' 
Answered  in  page  367. 

165 — How  are  Steel  Pens  Browned  or  Bronzed  ? 
By  dipping  them  into  the  liquid  mentioned  the  last 
in  page  398,  and  afterwards  heating  them  gradually 
and  evenly. 

150 — Why  does  Friction  produce  Free  Elec- 
tricity ?  The  same  general  answer  given  to  Query 
47  is  applicable  to  this  also,  for  we  can  only  say, 
that  such  is  the  nature  of  the  electric  fluid  ;  but 
why  it  be  so  is  u.iknown. 

159 — How  can  Glass  Windows  be  rendered  semi- 
Opaque,  and  how  to  make  them  appear  Cn/staUized? 

1st  method. — Make  some  common  paste,  color 
it  if  you  please,  and  brush  it  over  the  windows, 
finishing  by  dabbing  it  all  over  with  the  ends  of  the 
hairs  of  the  brush.  Water  will  wash  it  off  at  any 
time. 

2nd  method. — Take  a  piece  of  common  putty, 
and  dab  it  repeatedly  on  the  glass  till  the  eHeot  is 
produced  ;  turpentine  will  clean  it  off:  or  the  win- 
dows may  be  painted  with  any  oil   or  varnish  color. 

Zrd  method. — Wash  tliem  over  with  a  brush 
dipped  in  fluoric  acid ;  this  will  instantly  corrode 
the  glass. 

Ath  method. — Rub  the  panes  of  glass  over  with 
fine  emery  powder  and  water,  by  means  of  a  smooth 
cork.  Figures  or  ornaments,  if  painted  on  this 
ground  glass  with  Canada  balsam  will  be  transpa- 
rent, while  the  rest  remains  scmi-o|)a<|ue. 

bth  method. — Make  a  strong  solution  of  Epsom 
salts  in  vinegar,  and  apjily  tlie  same  to  glass  with  a 
large  camel  hair  pencil ,  in  a  short  time  tlie  salt 
will  crystallize,  which  will  presfiit  a  beautiful  ap- 
pearance ;  this  may  be  rendered  permanent,  even 
in  a  damp  place,  by  giving  the  glass  a  coat  of  white 
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varnish.  If  you  wisli  to  imitate  stained  glass,  grind 
\vith  a  little  spirit  of  turpentine,  for  blue,  Prussian 
blue  ;  for  red,  lake  ;  &e.  &c.  mix  this  well  with  the 
above  varnish,  which  will  give  the  crystallization  a 
very  pretty  effect.  Almost  any  other  salt  may  be 
used,  instead  of  the  above,  as  for  example,  sal  am- 
moniac, Glauber's  salts,  &c.  A  saturated  solution 
of  spirits  of  wine  and  camphor  is  also  occasionally 
employed.  Water  will  remove  any  of  the  prepara- 
tions. 

163 — How  is  Wire  to  be  covered  loith  Silf:  or 
Cotton  ?     See  page  369. 

166 — Hoxo  can  Oil  Paintings  be  transferred  to 
Neio  Canvas  /     Answered  in  page  411. 

169 — How  is  Gilding  on  Glass  performed,  svch 
as  is  sometimes  seen  in  the  Chemists'  windoivs  ? 
By  merely  applying  first  to  the  glass  a  coat  of  gold 
size,  to  be  drawn  the  shape  or  figure  you  wish  to 
represent,  and  then  allowing  it  nearly  to  dry ;  some 
fine  gold  must  then  be  applied. 

Another  method. — Moisten  the  surface  of  the 
part  to  be  gilded  with  gin  ;  then  float  on  the  gold 
leaf  and  hold  the  opposite  side  of  the  glass  to  the 
fire  ;  the  spirit  will  evaporate,  and  the  gold  will  be 
smoothly  attached  to  the  glass,  then  paint  those 
parts  of  the  gold  you  vrish  to  remain,  and  when  this 
is  dry  wash  off  the  rest. 

170 — Why  do  Candles  become  white  by  storing, 
and  also  have  tlieir  illuminating  j)Ower  increased 
thereby  ?  Is  their  illuminating  power  increased 
thereby .'  I  trow  not !  all  oily,  fatty  substances 
give  the  best  and  purest  light  when  fresh  and  new, 
simply  because  they  then  are  pure. — A  cor. 

172 — What  will  soften  hard  Putty  ?  Soft  soap 
applied  to  the  putty  and  allowed  to  remain  on  about 
one  hour. 

173 — How  is  Wood  prepared -for  the  Wood- 
Eagraver  ?  The  box,  (the  only  wood  used,)  is  cut 
into  transverse  sections  of  exactly  one  inch  in 
thickness,  and  then  planed  upon  the  surface,  so  as 
to  be  perfectly  smooth — no  other  preparation  is 
necessary;  it  ra;iy,  if  more  convenient,  be  reduced 
to  a  perfect  surface  in  the  lathe. 

176 — Can  .Ventriloquism  be  acquired,  and  if  so 
how  ?     Answered  in  page  396. 

177 — How  is  Paper,  &^-c.  Embossed'?  By  being 
first  damped,  and  then  passed  between  engraved 
rollers  or  else  in  a  press  betv.een  two  dies.  Em- 
bossing of  all  kinds  is  similarly  executed. 

178 — Wliat  is  the  Ground  Nut,  and  how  can  its 
Oil  be  extracted^  The  ground  nut  is  the  produce 
of  a  South  American  leguminous  plant,  called 
Arachis  fiypog(ea,  whose  pods  have  the  peculiar 
property  of  forcing  themselves  into  the  ground 
while  ripening  their  seeds,  hence  called  earth  nuts. 
They  are  of  a  whitish  color,  and  of  an  oblong  form, 
are  of  frequent  sale  at  the  grocers'  in  London,  and 
will  grow  well  in  the  hot-house.  The  oil  is 
extracted  by  simple  pressure  assisted  by  heat. 


1 79 — How  is  Black  Lead  prepared  for  Pencils  f 
The  best  pencils  are  made  of  Cumberland  black 
lead,  sawed  up  into  long  strips,  and  glued  into  the 
channels  prepared  for  them.  Other  kinds  are 
made  by  mixing  powdered  black  lead  with  size,  and 
squeezing  this  paste  into  the  wood,  the  quantity  of 
size  being  in  proportion  to  the  degree  of  hardness 
required. 

181 — How  does  Nitrate  of  Soda  act  as  a  manure, 
and  what  quantity  per  acre  is  most  beneficial  ?  Its 
action,  as  well  as  that  of  nitrate  of  potass,  or  salt- 
petre is  probably,  dissolving  various  matters  in  the 
soil,  which  a  sickly  crop  cannot  suflSciently  do, 
thus  rendering  them  more  easy  to  be  absorbed  by 
the  roots.  It  answers  no  good  purpose  when  ap- 
plied to  vigorous  crops,  but  much  assists  those 
which  are  sickly ;  particularly  wheat  crops,  and 
these  only  will  warrant  the  expense.  It  is  used  in 
the  quantity  of  from  half  a  hundred  weight  to  two 
hundred  weight  per  acre  ;  its  best  application  ap- 
pears to  be  as  a  top  dressing,  sowing  it  broad  cast 
while  the  wheat  is  young  and  in  blade. 

182 — How  are  Stencilled  Letters  made  ?  These 
sheets  of  hardened  brass  have  the  letters  drawn 
upon  them  by  hand,  or  else  by  another  stencil 
plate,  and  then  they  are  cut  out  with  the  point  of 
a  knife,  laying  the  plate  to  be  operated  upon  either 
on  a  piece  of  smooth  wood  or  a  sheet  of  lead. 

183 — What  Metal  is  fit  for  Parabolic  Mirrors  ? 
There  given  as  specula  metal,  page  236. 

184 — With  what  are  the  letters  on  Door  Plates 
filled,  so  as  to  be  hard  and  durable  ?  Nothing  is 
so  good  for  this  purpose  as  common  black  sealing 
wax.  Let  it  get  cold,  and  then  clean  the  whole  off 
smooth  with  a  flat  bung  and  emery  powder  or  paper. 

Queries  135,  149,  150,  164.  167,  168,  171,  174,  175,  and  180 
are  unavoidably  transferred  to  Volume  II. 


CORRESPONDENTS. 

Bladders  require  no  preparation  to  liold  gas — soaking  them 
in  water  previous  to  using  them  is  sufficient. 

The  Magic  Lanthorn  may  be  turned  into  a  lucernal  mi- 
croscope without  difficulty,  only  requiring  a  fresh  nozzle, 
which  any  optician  will  furnish  for  about  a  pound.  Go  to 
Crichton"s,  Leadenhall  Street,  and  see  one. 

E.J.M.H. — It  has  been  impossible  to  introduce  his  paper,  it 
is  therefore,  according  to  his  desire,  left  at  our  office. 

Staiming  Woods  will  meet  with  early  attention. 

A  Mechanic. — The  process  is  described  in  page  366. 

Steam  Boat. — No  power  inherent  in  itself  could  drag  it  under 
water. 

Mitre  Wheels  are  those  which  work  at  right  angles,  the 
one  to  the  other;  the  same,  in  fact,  as  bevel  wheels. 

S.R. — Though  we  have  not  given  the  table  he  was  so  kind  as 
to  send,  yet  trust  that  he  will  equally  approve  of  the  me- 
thod we  have  adopted. 

We  are  obliged  to  defer  answers  to  other  Correspondents  to 
our  next,  as  well  as  a  long  list  of  Queries  sent  to  us  by 
various  of  them. 


Cnmmunications,  Books  for  Review.  Inventions  for  Illus- 
tration. &c.,  to  be  addressed  to  the  Editor,  at  55,  Great 
Prescot  Street ;  to  the  Printer ;  or  to  the  Publisher.  All 
Letters  must  be  postpaid. 
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Brazil  pebbles 23 
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British  gum,  what  is   32 

marbles 266,  291 

Bromine   387 

Bronzing,  methods  of 398 

polished  iron 168 
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#     brass-founder's  bronze. 
Cleaning  work  previous  to. 
Bronzing  brass-work. 
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Bronzing  plaster  figures. 

ff     with  oil  color. 
Bronze  powders. 
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Brucine    123 
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Bude  Light,  &c 288 
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Cabinets,  cleaning  shells  for  95 
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preserving  insects  for    131 

stuffing  birds  for,  6,  29,  69 

walnut-tree     32 

Cameos,  cutting  of 30 

Camera  obscura 1 

portable  ditto     12 

lucida 338 

Camphor,   rotary  motion  of, 
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Cannel  Coal 68 
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artists   128 

Candles,  query  on    

Caoutchouc,  solvents  for     . .    70 
Caoutchoucine,  what  369 
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Carving  cameos  and  shells  . .  30 
Carmine    235 

To  make  ordinary  carmine. 

Proress  of   Madame  Cenette,  of 
Amsterdam. 

Carmine  of  China. 

To  revive  or  brigliten  carmine. 

Case-hardening    268 

Cassius,  powder  of 278 

Ca.seum  and  milk     51 

Casks  to  live  in    28 

Casts  of  leaves,  &c 159 

medallions,  ..190,213,239 

sculpture     187 

Casts,  plaster,  how  polished  180 
Cat,  why  falls  upon  her  feet. .    56 

Catalysis,  doctrine  of 204 

Cement,  Armenian  . .  ....  . .  112 

electrical 130 

for  small  lenses 128 

Vancouver's    271 

of  cheese 295 

lime     317 

Chalk,  black,  to  make     280 

red 349 

for  writing  on  glass    ..414 

Charcoal,  prepared  for  fuel. .      7 

Cheese  cement     295 

Chemical  action 349,  372 

EX. 

1.  Mechanical  mixture  of  ehalk 

and  water. 

2.  Chemical  ditto  of  chalk  and 

vinegar. 

3.  Mechanical  ditto  of   oil  and 

water. 

4.  Soap,  a  chemical  union. 

5.  Phial  of  the  four  elements. 

6.  Chemical  union  of  four  bodies. 

7.  Slow  action  of  the  atmosphere. 

8.  Gradual  slaking  of  lime. 

9.  II   change  of  fermentation. 

10.  Chemical  effect  of  light. 

1 1 .  Action  shown  by  effervescence. 

12.  II  a         combustion. 

13.  t  a         explosion. 

14.  //  7         solution. 

15.  Combustion  of  nitrate  of  copper. 

16.  Formalionofsulphuretof  iron. 

17.  //  glass. 

18.  Combustion   of   chlorate    of 

potass. 

19.  Ditto      diito  and  loaf  sugar. 

20.  Extemporaneous  soda  water. 

21.  Two  gasses  form  a  solid. 

22.  *     liquids  * 

23.  ff     solids  form  a  liquid. 

24.  Two    liquids   vaporized    by 

mixture. 

1^  1  Two  gasses  form  a  liquid. 

27.  Two  gasses  unite,   and  still 
remain  gaseous. 

^  \  A  gas  formed  from  a  solid. 

"^^  \  Gasses  formed  from  a  liquid, 

32.  Change  of   temperature  and 

gravity. 

33.  Two  pints  may  be  less  than 

a  quart. 

34.  Clearing  away  snow  by  salt. 

^1'  \  Change  of  color. 

37.  #         taste. 

ll\         II        smell. 
39,3 

Chemical  nomenclature  231,  260 

salts     102 

Chemistry  of  Nature  reviewed     7 

Chinese  fire-works 297 

Chlandi's  figures 353 

Chlorate  matches 40 

Childe's  dissolving  views     . .  271 
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nature  of 62 
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changed  by  air     208 
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Colored  flames 236 
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fur  Chinese  figures. ...  271 

Combustion.     (See  oxygen.) 

Congreve  matches    40 

Conjuring  box,  magnetic. ...    41 

Concrete 175 

Conductors  and  electrics. ...  84 
Conduction  of  heat  by  metals  64 
Copying  prints  or  drawings. .  232 

Copper  in  ammonia 151 

Copper-plates,  oxidation  of  154 

Corrosive  sublimate    8 

Cosmorama 101 

Coral  ior  grottos 120 

Cotton,  new  species  of  ....  344 
Covering  wire,   machine  for, 

with  sealing  wax 77 

Cow  tree,  the 92 

Crayons,  colored,  how  made  359 

Cream  of  roses    32 

Crosley's  pneumatic  telegraph     4 

Crystallization 390 

upon  glass 413 

Crystallized  tin    HI 

Cutting  glass  tubes 230 

Cuttings  in  water,  growing  of  147 


Daguerrotype   174 

Mr.Talbot's  remarks  on  182 

improvements  in 2/2 

Dance  of  witches     233 

Dentist's  wax 360 

Dew,  hoar  frost,  fog,  &c.    . .    86 

Diamond 68 

Dimensions  of.  the  earth     . .    63 

Dioramic  painting   227 

Discolored     pearls,    how 

bleached    96 

Discovery  of  the  compass  . .    70 
Dissolving  views,  Childe's  . .  271 
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Distillation 206,  236,  153 

Door  plates,  how  tilled  up  . .  414 

Draining  land 157 

Drawing     and    perspective, 

elements  of,  reviewed. ...  47 
Drawing  paper,  joining  of  . .  159 
Drop  of  glass,  query  on. .  . .  312 

Dye-wood     248 

Dynamical  eff"ect  of  ahorse. .    63 

coals     63 

a  human  agent    . .    63 

Eaine,  or  inflammable  snow  309 
Earth,  the,   its  dimensions. .    63 
if  generated  by  vege- 
tables         56 

Eccaleobeon,  the 52 

Eccentric  chuck,  construction 

of 4' 3 

Echoes,  remarkable 203 

Eclipses,  a  query  respecting  207 

Economy  of  gas 7 

ES'ervescing draught, sound  of  207 
Egg,  query  on  the  breaking  of  208 
Eggs,  why  coagulated  by  heat  413 

Elasticity,  cause  of 416 

Electrical  amalgam 44 

apparatus.  .11,  42,  43 

attraction    . .  179,  314 

cement 1 29 

eel    253 

excitation     ....  3    42 

experiments,  3,  10, 

42,  57,84,106,  314,  377,  292 

EX. 

1.  Excitationof  brown  paper. .  2 

2.  Adhe.^ion  of  a  feather  to  ditto. 

3.  *     several  feathers. 

4.  II     and  motion  of  a  pith  ball. 

5.  Excitation  of  amber  &sealing  wax. 

6.  Excitation  of  white  paper. 

7.  '/  silk  ribbons- 

8.  *  a  bunch  of  long  hair. 

9.  »  of  a  pane  of  glass. 

10.  //  of  quartz,  &c 10 

11.  #  lump  sugar. 

12.  »  coffee  in  grinding. 
13..  //  of  stockings. 

14.  *     glass  tube. 

15.  Attraction  of  to  a  feather. 
IG.  Its  power  given  to  a  ball. 

17.  Action  of  shown, 

1 8.  Excitation  shown  by  brushing. 

19.  *     healing. 

20.  /'     evaporation, 

21 .  "     sifting, 

22.  //     cutting  wood,  &c. 
The  sulphur  cone. 

23.  E.'speriment  with  ditto. 

24.  Glass  wrapped  in  tin-foil. 

25.  »     varnished. 
Ex.  26,27.28.   Experiment  with  do. 
Ex.  29.  Experiment  with  ditto. 

30.  Glass  tubes  and  feathers 

31.  Feather  electrometer. 

32.  Lever  electrometer 

33.  Double  feather  electrometer. 

34.  35.  Repulsion  of  linen  threads. 

36.  Glass  feathers. 

37.  The  frightened  head  of  hair. 

38.  Radiating  feathers. 

39.  Electric  fish. 

40.  Flying  feather. 

41.  Animated  thread. 

42.  Suspended  leaf. 

43.  The  moving  leaf. 

44.  45.  Dancing  images. 
46.  47.        /       pith  balls. 

48.  Suspended  kite. 

49.  Electric  swing. 

50.  *     see  saw. 

51.  *     rope  dancer. 

52.  Spider. 
03.  Spinnng  sealing  wax. 
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Electrical  jars,  simple 307 

kite 57 

machine,  query  on  271 

machine,  cylinder  129 

immense  ditto     . .  105 

machine,  plate     . .  105 

Electricity,  atmospheric  ....  332 
compared  with  gal- 
vanism   160 

Electricity,  Lectures  on,  re- 
viewed      70 

Electricity,  printing  by  ... .    77 

theories  of 166 

Electric  fluid,  universality  of    3 
subterraneous  pas- 
sage of 96 

Electrics  and  conductors. ...    8^ 
Electro-magnetic  batteries. .  217 

machine 209 

permanent     ....   220 

the  largest     ....    79 

Electrometers    11,  315 

The  quadrant 
Sausseures  bottle. 
Coulomb's  Tortion. 

Electrophorus 43 

Electro-type  247,  393,  405,  411 

.\ccount  of  apparatus. 

To  engrave  on  a  plate  of  copper. 

/'    deposit  a  solid  voltaic  plate. 

//   procure  fac-similes  of  medals. 

V   deposit  from  a  plaster  cast. 

./  n  an  engraved  plate. 

//    copy  a  wood  engraving. 

On  the  management  of  the  appa- 
ratus. 
Embossing  of  paper,  how  per- 
formed   411 

Emetine    123 

EnameUing 388,  397 

The  process  of. 

Enamel  for  dial  plates. 

//  division  marks. 

Composition  of  the  while  enamel. 
»           red,  yellow,  green, 
blue,  and  black  ditto. 
England,    vegetable  produc- 
tions of 8 

Engraving  by  galvanism.  (See 
Electro-type.) 

Engraving  on  marble 192 

Engravings,  cleaning  of  . .  . . 
Essential  oils,  distillation  of  359 

Etching  on  ivory 259 

Ever-pointed  pencils,  to  make  1 28 

Eudiometer 380 

Experimentswith  discs  of  cards  15 

glass  tubes 40 

flask  of  water 223 

Explosions,  sub-marine  ....  277 


Fancy  woods 237,  252,  287 

Fantoccini  figures,  how  made  311 
Fats,  different  kinds  of    ....  267 

Fecula,  preparation  of 22 

Fermentation    66 

Fire-works,  colored,  how  pro- 
duced    256,  328,  408 

Firing  gunpowder  by  galvanism  20 

by  electricity  .... 

Flakes  of  snow,  form  of . .  . .    32 
Flames,  differently  colored  . .  266 

Flint,  petrifaction  of   76 

Floor-cloth,  manufacture  of  309 
Flower  and  shell  brooches  . .    30 


Pace 

Flowers  of  wa.x    143 

nourished  by  soap  . .  192 

Fluid  for  writing 176 

Foils 238 

To  color  foils — ruby,  garnet  red, 
amethyst,  blue,  eagle  marine, 
yellow,  green,  and  othercolors. 

Formation  of  pearls     279 

Fossil  woods,  sections  of . .  . .    56 

seasons  indicated  by     60 

Freezing,    why  preventive  of 

putrefaction 160 

French  milk  of  roses 32 

shipping 20 

polishing 370 

Receipt  for  the  true  polish. 
'/  another  ditto. 

/  an  improved  ditto. 

II  water-proof  ditto. 

I  brisiht  ditto. 

//  polish  for  turner's  work. 

Prepared  spirits. 

II         strong  polish. 
Friction,    why   productive  of 

electric  effects 413 

Frosts   258 

Fruit  of  wax 22,  61 

Fumigating  pastiles      127 

Fungi,  preservation  of  284,  294 

Fungin 200 

Fusion.     (See  blowpipe,  and 
analysis  of  minerals)    .... 


Gallic  acid,  how  procured  . .  224 
GeJvanism,  conducive  to  mus- 
cular action 118 

Galvanism,  firing  powder  by  20 

lighting  apartments  by25  2 

Galvanism, making  medals  by, 

393,  405,  411 
Gas  burner,  bat's-wing    ....  136 

by  a  new  process    ....  304 

economy  of 7 

jars,  graduation  of  ... .    88 

manufacture  of 

oxygen,  its  preparation 

and  properties 292,  299 

Gasometers 185 

Gasses,  effect  of  on  vegetation  328 

Gem-cutter's  paste 192 

Geology  of  Manchester  ....  317 

Gilding  of  silver 104 

process  of  ....  365,  380 

Gold  powder  for  gilding. 
To  gild  bars  of  copper 
//  in  colors. 

Grecian  gilding. 
To  dissolve  gold  in  aqua  regia. 
I        To  gild  iron  or  steel, 
I  ,/       by  a  solution  of  gold 

Amalgam  of  gold. 
To  gild  by  amalgamation. 
//     glass  and  porcelain. 

writings,  drawings,  &c. 
II     cilges  of  paper. 
Oil  gilding  on  wood. 
To  gild  by  burnishing. 

II       copper  by  amalgam. 
II       steel. 
To  heighten  the  color  of  yellow 

gold. 
To  heighten  the  color  of  green 

gold. 
To  heighten  the  color  of  red  gold. 
To  separate  gold  from  gilt  cop- 
per. &c. 
Glaciers,  remarks  on  ..275,  270 
Glass-blowing  apparatus. .  . .  201 
process  of 269,283 
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Glass,  crystallization   upon.  .413 

drilling  of    360 

rendered  semi-opaque.  .413 

staining  of   251 

gilding  upon    414 

tubes,  to  cut    230 

etching  for  thermometers240 

Glue  formed  of  rice     64 

for  modellers 160 

the  mouth   159 

Turkish   112 

Gluten,  its  properties 104 

Grafting  trees 53 

Graduation  of  glass  vessels. .    88 
Granite,  artificial,  for  roads, 

55,  248 

Graj)hic  mirror    337 

Grecian  painting 341 

Ground  nut,  what  itis 414 

Gum,  British,  to  make    ....    32 
Gunpowder  fired  by  electricity  148 

galvanism 21 

Gymnotus,  or  electrical  eel. .  253 


Hair,  how  sorted  into  lengths  359 

Halos,  their  cause 104 

Harmoniphon,  the 272 

Heat  increased  by  cold  air  ..  144 

passing  through  glass. .    64 

Heliography 215 

Hops    200 

Horizontorium 65 

Horn,  how  to  be  dissolved  . .  271 
Hyacinths    blossoming   in 

water    388 

Hydrogen,    effect  of  on   the 

salts  of  silver  195 

Hydrometer 229 


Illustrations  of    Mechanics, 

review  of 63 

Image  in  a  globe  of  water  . .  232 
Immensity  of  the  universe  . .  407 
Impressions  from  seals    ....  208 

of  leaves 352 

Improved  milk     51 

Incantations,  theatrical  ....  24 
Incubation,  progress  of  ....  52 
Indestructibility  of  matter  . .    39 

Indian  blow-pipe 156 

ink,  making  of    ....  261 

rubber  tubes    344 

rubber,  how  moulded 

into  shoes 413 

Infusorial  animals   ....  338,  367 

fossil    . .    38 

Inlaying  mother  of  pearl. .. .  64 
Ink  of  various  kind,v    164 

—  for  niaiking  linen 208 

—  6ymi)atiietic   244 

—  for  ziuc  labels    224 

—  white      360 

Preparation  of  black  ink. 

II     gold  ink. 
//     tiilverink. 
//      indelible  Ink. 
//     red  Ink. 
//     green  ink. 
K      yellow  ink. 
7     cliiuu  ink. 
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nets     72,272 

Insects,  history  of  ..  ..171,  119 

Instantaneous  lights    40 

Iodine,  where  found    120 

Isomorphism,  doctrine  of   . .  211 
Ivory,  artificial     192 

bleached    203 

etching  upon 259 


Jennings  night  telegraph. ...    29 
Joyce's  stoves,  fuel  for    ....      7 


Kew  gardens,  destruction  of  392 


Lackering,  process  of 402 

To  prepare  brass  work. 
To  clean  old  work- 
To  lay  on  the  lacker. 
Lacker  for  brass. 

//     philosophical  instrumeuts. 
*     watches,  watch  keys,  tiC 
II     of  a  less  drying  quality. 
//      of  various  tints. 

Lacker,  receipts  for 312 

Lapidary's  apparatus 273 

Lathe  chucks 402 

description  of 137 

Laws  of  matter  and  motion, 

review  of 89 

Leather,  liquid     280 

patent,  varnish  for. .  128 

Leaves,  casts  of 159 

Lenses,  formation  of   347 

for  microscopes  ....  134 

worked  by  machinery  24 

Letter  weights 361 

Letters  on  door-plates,  how 

filled  up    414 

Light,    the    Bude,    Argand, 

Beale,  Drummond,  &c.  ..  188 
Light,    is   it   a  substance  or 

power    56 

Light,  how  deep  it  penetrates 

into  the  ocean 58 

Light,  instantaneous    40 

a  painter 15 

houses,   new  light  for  48 

liighting  apparatus    by    gal- 
vanism   252 

Lightning,  rapidity  of 125 

>—— subterraneous  passage  of  96 

difference  of  sheet  and 

forked 207 

• cause  of 332 

Lime  cement    317 

separation  of,  from  mag- 
nesia  317 

List  of  chemical  substances, 

231,  272 
Litmus,  discoloration  of . ...  172 
Lobsters,    why  reddened  by 

boiling 160 

Longevity  of  bees    389 

Lucifer  matches,  to  make  . .    40 
Luminosity  of  the  ocean     . .    56 
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Mackerel  sky   190 

Madder  carmine 413 

Magic  lanthom,  construction 

of 17 

Magic  lanthom,  screens  for      35 

sliders  for 36,223 

Magic  mirrors 9.  31 

Magnesia,  separation  of  ... .  272 
Magnetic  relations  of  metals    13 

conjuring  box  ....    41 

Magnetism,  its  cause 72 

Magnets,  to  make 348,  373 

By  electro-magnetism. 
Produced  by  tortion. 
//  percussion. 

'/  the  solar  ray. 

Mr.  Canton's  method  of  friction. 
Making  by  single  touch. 
By  contact 
Dr.  Knight's  method. 
Duhamel's  method. 
Mr.  Mitcheirs   or   double-touch 

method. 
Horse-shoe  magnets. 
Professor  Barlow's  method. 
Mr.Knighfs  method,  or  iron-paste 
magnets. 

Magneto-electrical  machine  257 
Mandril,  query  on  the  motion 

of 176 

Manchester  as  it  is,  review  of  318 

its  geological  features  318 

Marble,  British    266,  291 

cleaning  of 232 

engraving  on 192 

polishing  of    309 

Marbling  paper,  &c 302 

Mariner's  compass,  discovery 

of 70 

Marking  linen,  &c 192 

Marmoretum  cement 72 

Materials  for  paper  . .  45,  85,  94 

photogenic  drawing. .    26 

Mathematical  combinations  241 
Matter,  indestructibility  of . .  39 
Measuring  heights  by  boiling 

water     12 

Mechanical  powers  ....  150,  154 
Medallions, castingof  190, 213,239 

wafers 413 

Medicated  earths,  effect  of  on 

plants    

Megilph    232 

Mellite 68 

Melloue's  perpetual  motion  193 
Metals,  conducting  power  to 

heat 64 

Metals, theirmagnetic  relations  13 

Metallochromy     168 

Meteoric  paper    80 

Meteors,  the  November  ....  5 
Meteorologist,  the,  reviewed  296 
Meteorology,  advantages  of    180 

ancient  history  of  37,    117 

Microscopes,  the  use  of  ....  128 

simple 134 

To  make  a  Stanhope  lens. 

'/     spherical  lenses. 

//      water  ditto. 

'/      varni.'h  ditto. 

II     natural  ditto. 

compound,  described. .  161 

and  telescope 376 

Microscopic  objects 276 

cutting  of    144 

mounting  of  196,  245 
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Migration  of  swallows    ....  219 

Milk  and  caseum 51 

improved     51 

pails,  of  zinc 78 

of  roses 32 

Mineral  oil 62 

precipitates     272 

Minerals,  analysis  of 169 

Minute  objects     16 

Modeller's,  glue  used  by     . .  160 

wax  . .  272 

Moisture  in  plants 159 

Morasses 127 

Mosaic  work     352 

Moulds,  elastic     165 

Mouldiness,  how  prevented     112 

Mouth  glue 159 

Muscular  action  prompted  by 

galvanism      118 

Mushrooms,    effect   of    upon 

the  air 255 

Mysterious  circles   15 


Nail  making  in  America  ....      7 

Naphtha    62 

Narcotine 123 

Nature  of  coal 62 

Nautilus    .101 

Needle,  why  a  fine  one  floats    56 

Nelson  monument    39 

Night  telegraph    29 

Nitric  acid,  action  of  on  char- 
coal     88 

Nomenclature,  chemical  260,  231 

November  meteors 5 

Nuts,  preservation  of 368 


Oak  trees,  for  shipping  ....    16 

Objects,  minute   16 

Ocean,  its  luminosity 56 

Oils,  different  kinds  of    267 

Extraction,  method  of. 

Purification  of. 

Adulteration  of. 

Illuminating  power. 

essential,  how  distilled  359 

painting  265,  316,  342,  371 

Necessary  tools  &  materials  266 

Principal  colors  for 293 

n      tints,  how  composed. 

Cantions  mmi.xing  ic  blending 
ditto     316 

Portr,ait  painting. 

Processes  for  painting  flesh. 
//     draperies. 

//      back-ground    372 

Oils,  purification  of 208 

mineral    62 

on  water,  effect  of  ....  131 

Optics 9 

Optical  deceptions 71 

Organic,  and  inorganic  king- 
doms  110 

Ornaments  for  moulding. .  . .  259 
Oxalic  acid  found  in  lichens  88 
Ox  gall  paste,  preparation  of  359 
Oxygen,  properties  of. .  292,  299 
Properties  of. 

1 .  Preparation  of,/rom  vegetables. 

2.  "      black  manganese. 

3.  #     ditto  and  sulphuric  acid. 
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Paste  for  gem  cutters 192 

imperishable    368 

Patent,  atmospheric  railroad    48 

Pearls,  bleaching  of 96 

formation  of    279 
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hair,  to  manufacture    31 
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Pendulum  clock   74 

Pens,  manufacture  of 218 

Perfume  of  flowers,  to  extract  16 
Perpetual  motion,  Melloni's  193 

Persian  painting   351 

Petrifaction,  nature  of 76 

artificial  76 

Petroleum     62 

Phantasmagoria    17 

screens  for 35 

eliders  for    
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Phenakisticope 72 

Phosphorus,  used  in  lucifers  311 

Phosphuret  of  lime    80 
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process  of  18,  26,  34 

application  of   28,  34 

new  paper  for    . .  108 

by  artificial  light      71 

Daguerre's  notes   117 

Phrenology 385 

Pictures,  cleaning  of    232 
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canvas 414 

Pith  balls,  to  make 179 

Planetary  motion,  cause  of . .  310 
Plants  grown  in  water 140 

internal  structure  of. .  355 

luminous    400 

moisture  in    159 

Plumbago     68 

Pneumatic  filterer,    Palmer's  50 

Beart's     51 

telegraph,  Crossley's  4 
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marble     309 
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do  not  freeze    104 
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Portrait  painting 316 

Postage,  new    288 
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Prepared  charcoal  for  fuel  . .  7 
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insects    131 
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Printer's  roller's  to  make  . .  388 
Printing  by  electricity 77 
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Prints,  to  copy 232 

how  transferred  to  wood  271 

Privileges  of  science    24 

Promethean  matches    40 

Protean  pictures,  how  painted312 
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Purple  of  Cassius    278 

Putrifaction, produced  by  frostl 60 
Pyrophori 103 

Quicksilver  boats,  principle  of  1 76 
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Rain  and  the  rainbow 186 

Rain  guages 256 

Raising  vessels  by  wind  ....  288 

Rapidity  of  lightning 125 
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